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At the request
radiation study was

mission~encountered

Magnetic field

extrapolated to the

Foreword

of the Naval Research Laboratory, a special orbital
conducted for the SOLWIND project in order to evaluate

energetic particle fluxes.

calculations were performed with a current field model,

tentative spacecraft launch epoch with linear time terms.

Orbital flux integrations for circular flight paths were performed

with the latest preoton and electron environment models, using new improved

computational metheds.

Temporal variations in the ambient electron environment were considered

and partially accounted for.

Finally, estimates of average energetic solar proton fluences are

given for a one year mission duration at selected integral energies ranging

from E > 10 to E > 100 Mev; the predicted annual fluence relates to the

peried of maximum solar activity during the next sclar cycle.

The results are presented in graphical and tabular form; they are

analyzed, explained,

PRECFDIN

and discussed.
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Introduction

The objective of the present study is to evaluate the charged particle
fluxes to be encountered by spacecrafts in circular orbits with inclinations
of 60 and 90 degrees, and altitudes of 1111 and 1852 kilometers, respectively.
For these considerations, four nominal trajectories were generated in support

of the SOLWIND mission.

At this point, some general comments concerning orbits and geomagnetic
geometry may be useful. Circular flightpaths with small inclinations (i <45°)
and low altitudes (h < 1000 km) lie almost entirely within the region of
magnetic dipole space that is called the "inner zone'" (1.0 L >2.8), in con-
trast to high inclination (i> 55°) flightpaths at similar altitudes, which
traverse the entire terrestrial radiation belt twice during each revolution,
moving alternately through regions of low L values (i.e. the inner zone) and
regions of high L values (i.e. the "outer zone": 2.8> L >12.*). However,
when orbit altitude is increased, the above flightpaths attain minimal L
values that are correspondingly higher; eventually, when h >13000 km, these
trajectories never enter the inner zone region of L-space. The SOLWIND

orbits execute the described transverse motion, visiting L values as low as

L =1.10 and L = 1.21 for the 1111 km and the 18532 km altitude, respectively.

This grouping of trajectories according to L ranges or zones is impor-
tant in radiation studies because each zone may require special treatment.
Thus, with regards to the inner zome, which is visited by the first kind of

orbit for varying intervals of time, special considerations are sometimes

*The upper boundary of the "outer zome" in the current electron models has been
placed at about L = 12 e.r., as against L = 6.5 e.r. in the older models.



wbaats
necessary on account of the substantial "Starfish" residuals (Teague and

Stassinopoulos, 1972) that populated parts of this region until about 1970.

The outer zome, while it is visited by high inclination or high altitude
orbits only, also warrants special consideration because these trajectories
may pass through regions of space within the magnetosphere that are accessible
to subrelativistic cosmic ray fluxes of solar origin., A detailed discussion

of this matter is given in the section on "Energetic Solar Proton Fluxes™.

Another important feature of the outer zone electron environment is the
strong Local Time dependence of the ambient fluxes. The LT variations for
high energy electrons (1-3 Mev) at about 5< L <6 exceed one order of magni-
tude. These variations are due to the distortion of the magnetosphere caused

by the solar wind (compression at local noon, elongation at local midnight).

Theoretically, the current outer zone electron models recognized this
dependence and accounted for it by incorporating an analytic function for its
calculations. However for practical purposes, the versions distributed in
card deck form provide fluxes which are averaged over local time. The reason
behind this simplification is that most users employ the models, in orbit- or
time-integration processes, to missions which have durations of & months or
more and the local time effects would be averaged oul anyway. Hence, in
order to save time, core, and effort, a local time averaged value, which is
nearly eguivalent to the {luxes at the dawn meridian, was inserted into the

models in place of the analytic function.
The orbital flux integrations were performed with UNTFLUX, a "Unified

*fustarfish" is the high altitude nuclear explosion over Johnston Island in the
Pacific in July, 1962, which injected about 1029 energetic artificial electrons
into the inner zome region of the Van Allen belts.



Orbital Flux Integration and Analysis System" by Stassinopoulos and Gregory

(1975).

The latest environment models for electrons were used in the calculations:

the AE5 by Teague and Vette (1972) for the inner zone, and the AE4 by Singley

and Vette (1971) for the outer zone, Some observations on these models are

in order.

In constructing the models, it was possible to infer a change of the
average quiet-time electron flux levels as a function of the solar cycle.
However, a complete temporal description of the solar cycle dependence has not
been attempted. Instead, two versions of each model were developed: one per-
taining to solar minimum and another to solar maximum conditiems. Both ver-
sions of the AE4 and the AE5 are therefore static models which describe the

environment at a specific fixed epoch, namely 1964 and 1967, respectively:

Sclar Min Solar Max

1964 (1974) 1967 (1977)
Inner Zone: AED=-SMN AES-SMX
Quter Zone:; ) AE4-5SMN AE5-8MX

The years in parentheses indicate that the corresponding version may be used
for calculations relating to the appropriate period of the next (subsequent)
solar cycle, that is, the years 1974-76 for solar min and the years 1977-83

for solar max.

Now the tentative launch epoch for SOLWIND (1975.5) places the mission
within a period of decreased solar activity; if one considers a satellite
lifetime of at least one year and allows for some postponement in the launch

date, then some late part of the mission may extend into the next solar max



period; for this reason, the electron calculations were performed with both

versions of the models, See special section for results and comments.

It should be noted, that the solar max version of the inner zome AE5
describes the environment as it actually existed back in 1967, at which time
the artificial compoment was still significantly predominant. Therefore,
since the model contains these Starfish residuals, it is necessary to update
the data and to remove the remaining artificials when calculations pertain
to the active phase of the next solar cycle. This is being done in UNIFLUX
with an exponential decay function, using appropriate lifetimes and cutoff
times, These are available as functions of energy and L in terms of approx-
imate dates at which the Starfish fluxes had decayed down to the natural

background levels (Teague and Stassinopoulos, 1972} and apparent decay

lifetimes for the artificials (Stassinopoulos and Verzariu, 1971).

In contrast to the electrons, no special considerations are required
for the proton results, obtained from standard models long in use. Although
they also describe a static environment, this is a valid representation for
these particles because experimental measurements have shown that no signifi-
cant changes with time have occurred in the proton population. With the
exception of the fringe areas of the proton belt, that is at very low alti-
tudes and at the outer-edges of the trapping region, the possible error
introduced by the static approximation lies well within the uncertainty
factor attached to the models. Consequently, the proton data may be applied

to any epoch without the need for am updating process.

We wish to emphasize that our calculations are only approximations

although they are based on the best available data; as always, we strongly



recommend that all persons receiving parts of this report be advised about

the uncertainty in the data, discussed in Appendix A,

Appendix A contains also pertinent information on units, field models,

trajectory generation and conversion, etc.

Finally, an explanation regarding the attribute "standard" frequently
used in the reformatted OFI (Orbital Filux Integration) Study Reports. The
term is applied as a modifier to parameters, constants, or variables in order
to indicate or refer to some specific value of these quantities that has been
used without change over extended periods of time. Although override possibil-
ities do exist in the UNIFLUX system, a routinely submitted production run will,
by default option, always use these "standard" values, The term is also used
in reference to established forms, style, processes or procedures, as for
example, "standard tables", "standard plots", '"standard production runs",
etc. A list of some quantities, values, or expressioms modified by "standard"

is given in Table 1.



Results: Analysis and Discussion

The outcome of cur calculations for this mission is summarized in
Tables 3 to 34, which are all computer produced. The tables are arranged
in five sets, where every set pertains to one specific type of data: 'the
first set contains the "L-band" tables, the second the "Spectral Distribution
and Exposure Index" tables, the third the table of “"Peaks", the fourth the
"Exposure Analysis'" summary and the "Time Account” breakdown, and the fifth
set the "Energetic Solar Proton" tables. The first three sets contain two
similar members for every mission considered in the study: one for protons
and one for electroms, in that order. The last two sets contain only one
member for each mission. The tables are further explained in Appendix B,
where a more detailed description of their contents is given. Figure 1 is
a guide to table arrangement, as they are produced by a standard preduction
run of the Orbital Flux Integration {(OFI) program UNIFLUX for a single

trajectory.

Some of the tabulated data is also computer pleotted in Figures 3 teo 26
with additional Figures 27 to 34 containing plots of flightpath data.
Finally, the manually produced Figure 35 gives the mean annual solar proton
fluence for both trajectories considered in this study. As with the
tables, the computer plots are arranged in five sets, where each set pertains
to one specific type of data: the first set contains "Time and Flux Histo-
grams", the second "Spectral Profiles", the third "Peaks per Orbit", the
fourth trajectory "World Map Projections", and the fifth "B-L Space Tracings".
Apain, the first three sets contain two similar members for every mission:

one for each type of particle species considered., The last two sets contain



only one member for every mission., Appendix C describes and explains the
plots. Figure 2 is a guide to plot arrangement, as they are produced by a
standard production run, The final plet (Figure 35) is explained in the

section "Energetic Solar Proton Fluxes",

I. Spectral Profiles

For tabulated data consult Tables 11 - 18,

For plotted data consult Figures 11 - 18,

The integral spectra presented in this report are orbit integrated,
statistically averaged, trapped particle spectra, characteristic of the

specific trajectories that produced them.

Noteworthy are the electron spectra obtained from the new environment
models AE> and AE4, especially in regards to the steep fall-off to zero flux
in the energy range of about 4 to 5 Mev. The apparent cutoff at these energies
is probably due to the extemsive decay of the high energy Starfish artificials
by 1967, since no significant numbers of trapped naturals exist with energies

greater than 4 - 5 Mev.

To be exact, there are only two very small areas in B-L space where the
.solar max models contain trapped electrons with the energies E >5 Mev., These
areas form "pockets™ of high energy electrons on the magnetic equator in the
L-ranges 1.45 - 1.75 and 3.63 - 4.10 earth radii. The inner zome pocket is
obviously a Starfish remnant, whereas the outer zone pocket appears t§ be a
normal feature of the natural electron radiation belt because artificial

electrons never populated that area,



With regards to the protoms, it should be noted that all flightpaths
considered for this mission experience a very hard proton spectrum above

energies of about 18 Mev,

I1I. Peaks Per Orbit

Tabulated data is contained in Tables 19 -~ 26.

Plotted data is shown in Figures 19 - 26,

The absolute peaks per revolution presented in this report have been
obtained for standard OFI (Orbital Flux Integration) energies; that is,

E >5., Mev for protons, and E *.5 Mev for electrons.

For a given circular trajectory at a fixed inclination and altitude, the
peak-contour may display small or large amplitude variations or discontinuities,
following periodic patterns based on the daily cycle of revolutions. However,
the amplitude of the cyclic variations and the peak values are functions of
inclination and altitude., Thus: the relative difference between the Pmax
and the Pmin values of a curve, as well as the magnitude of the individual
peaks, may vary significantly (several orders of magnitude) when i or h are

changed.

Apparently, an increase in height has a dampening effect on the peak-
curves: the amplitude variation shrinks, and the extrema approach each other;

it also produces a relative rise in the magnitude of the encountered peaks.

As to the study at hand, if the peak fluxes for the SOLWIND Missien,
shown in Figures 19 to 26 for one day only, were calculated and plotted for
several days, the respective contours would follow the periedic pattern

discussed in the previous paragraph. Allowing for small variations due to



possible fractional precessions per day, this pattern would repeat itself
indefinitely since the investigated trajectories are circular and no major
changes with time are expected, assuming, of ccourse, that the orbits are

stable and experience no external perturbatiomns.

IIT. Trajectory Data

See Figures 27 - 30 for World Map Projections.

See Figures 31 - 34 for B-L Space Tracings.

A, World Map
World map projections of trajectories are by definition the surface

traces of their subsatellite points.

The apparent westward drift of successive orbit tracings is the
"longitudinal precession” of the trajectory, resulting from the rotation

of the geoid in reference to the orbit plane.

Under unperturbed dynamic conditions, the respective orbit period
determines the nodal precession of the trajectory. For circular flight-
paths, the period, and hence the precession, is a simple function of the
geocentric distance, At the altitude levels proposed for the SOLWIND
Mission, the period is respectively 1.79 and 2.06 hours with corresponding
precessions of approximately 11 and 10 degrees. This amounts to about

13 and 11 completed crbits for a twenty-four hour flight-time duration,

In regards to the computer plots it should be noted that whenever
the number of orbits per day is large (small period) then, for reasons

of clarity, the world map projections of the trajectories are not plotted



for more than tem revolutions. The orbit numbers appear at the starting

points of each revolution.

B. Magnetic Dipole Mapping
At large geocentric distances (re >6), the quantities B and L have
no physical meaning any more because of the interaction between soclar

wind and magnetosphere.

The noon-midnight distortion of the magnetosphere, produced by that
interaction (compression in the solar and elongation in the antisolar
directions), causes a breakdown in the symmetry of the dipole magnetic
shell parameter L and introduces significant extermal currents and fields,
whose contributions substantially alter the apparent field strength B
that is presently being obtained for a given position from the dipole

terms of the intermal field model used in the calculations,

Therefore, in this study {(as well as in every model of charged-
particle radiation utilized), these variables are being emplayed only

as ordering parameters.

The magnetic B-L space tracings of the high inclimation trajectories
(i >55%) appear as long horizental line segments on the plots (Figures
32 and 34), strikingly displaying the transverse motion of the satellite

in that space-frame.

Incidentally, all inclined trajectories cross, of course, the mag-
netic equator twice per period; however, the nodes (and hence the point
where the curves are tangent to the equatorial contour) are shifted due

te the rotation of the geoid. This displacement in B-L space is analogous

10



to the precession in geodetic space, The SOLWIND flighipath plotted in

Figure 33 is a good example of such an orbit,

Again, for reasons of clarity, only three orbits are plotted per
graph; here also, the orbit numbers appear at the starting points of

each revolution.

i1



Energetic Solar Proton Fluxes

Good measurements of solar cycle 20 interplanetary cosmic ray fluxes
at about 1 A.U. are now available., These interplanetary particles are also
observed over the high-latitude polar cap regions. However, at other latitudes
the geomagnetic field effectively shields the earth from some of these cosmic
rays by deflecting the lower energy particles while only particles with in-

creasingly higher energy penetrate to lower latitudes.

In order to consider the effect of geomagnetic shielding from cosmic
rays on an orbiting spacecraft, the total time spent by the vehicle in regions
of space accessible to these particles has to be calculated, as a fun;tion of
particle energy, for the entire lifetime of the satellite. In other words, the
exposure of a spacecraft to these particles is in essence a function of tra-
jectory altitude and inclination, and mission duration. Of course, this
applies only to the years of increased solar activity, and whether a satellite
will "see" energetic solar protons or not, even in accessible regions of the
magnetosphere, depends on the epoch within the solar cycle, at which the mission
is to be flown., If it coincides with the period of low solar activity {years

of solar minimum), it most likely will not encounter any significant number

of energetic solar protons, and vice versa.

Having calculated a mission related exposure time for a specific tra-
jectory, one can use experimentally determined low energy cosmic ray fluxes
of solar origin from which the galactic background has been subtracted, to
obtain vehicle-encountered energetic solar proton intensities, In the present

study, the annual mean of event and cycle integrated proton fluxes of cycle 20,

12



given by Stassinopoulos and King (1973) for energies ranging from E >10 Mev

to E >100 Mev, were used to estimate cycle 21 intensities om the SOLWIND
spacecraft, because, as explained in the Introduction (page 3), the mission

may extend into the next solar max period.

Although a thorough statistical treatment has now been worked out in
regards to the probability of actual cycle 21 fluxes exceeding the predicted
intensities (King, 1974), crude model confidence levels suffice for first
order approximations, and are given below. However, the importance of such
statistics must be emphasized; it is best demonstrated by the bccurrence of
the August 4-7, 1972, event, which was the largest recorded in solar cycles
19 and 20, its fluxes exceeding the accumulative total of all other cycle 20
events by about a factor of 2 for the E »10 Mev protons and by a factor of &
for the E *30 and E >60 Mev particles. Therefore, caution is advisable when

using the data presented in this report.

The probability that the fluxes estimated for the SOLWIND mission will
be exceeded by an actual event, is about 33% for a one year mission duratien,

and about 40% for a two year mission duration.

Figure 35 shows annual, omnidiréctional, integral spectral profiles of
vehicle~encountered energetic solar proton fluences for the investigated tra-

jectories, in units of total number of particles per square centimeter.

Please remember: these fluences apply only to missions planned for periods
of increased solar activity, It is not expected that solar-min missions will
encounter energetic sclar protoné of any significance; at least it is very
unlikely (but not impossible} to have a major event occurring during the
years of minimum solar activity. Thus, a three year mission, to be launched

in mid 1974, will spend most of its lifetime in a solar min period. Hence,

13



no solar protoms have to be considered until about 1977. Thereafter, the
predicted mean annual intensities should be applied to the remaining 0.5
years. Caution: In evaluating the energetic solar proton radiation hazard
please bear in mind that the probability of at least one anomalously large

event occurring during the time interval 1977 - 1979 is high.

Tables 3l to 34 list the annual solar proton fluences for each trajec-
tory at ten discrete energy thresholds for a dipole cutoff shell of L > 5
earth radii, and the duration of exposure to these particles in percent of

total mission time.

14



Solar-min Versus Solar-max Electron Fluxes

As mentioned elsewhere in this report, electron fluxes were calculated
for both periods of solar activity with the corresponding versions of the

AE4-AE5 models.

The averaged orbit integrated solar-max spectra of all four trajecteries
showed an increase in the flux levels slightly greater than a factor of

two.

The instantaneous peak fluxes and the total fluxes per orbit for the
solar-max period were substantially higher than the corresponding solar-
min values. Specifically, the peaks were up by about a factor of 6, 7, 6, 5
and the totals by about a factor of 4, 5, 6, 6 for the 609/1111 km, 90°/1111 km,

60°/1852 km, and 90°/1852 km trajectories, respectively.

The flux-free time of every flightpath remained about the same, while
the time spent in the high intensity region of the electron belt increased

for solar-max by about a factor of two for all trajectories.

15
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APPENDIX A

General Background Tnformation

For the specified flight paths, orbit tapes were generated with a
constant integration stepsize of one minute, and for a 24 hour flight
duration each., This time interval i1s adequate for a sufficient sampling of
the ambient environment., (For mure details see section: "Results, III.
Trajectory Data",) The following four circular trajectories were thus

produced:

Inclination Altitudes
60° 1111 km, 1852 km
90° 1111 km, 1852 km

with the combined GEODYN-BLCONV system (Stassinopoulos et al., 1973),

which subsequently converted the orbits from geodetic polar (h, 5, ¢) into
magnetic B-L coordinates with McIlwain's INVAR Program of 1965 (Hassit and

McIlwain, 1967} with the field routine ALLMAG by Stassinopoulos and Mead

(1972), utilizing the IGRF (1965) geomagnetic field model by Cain and Cain

(1971), calculated for the epoch 1973,0.

Orbital flux integrations were performed with Vette's current models
of the environment, the solar min and solar max versions of the AE5-AE4 for
the inner and outer zone electrons, the AP6-AP7 for high energy protons, and
the AP5 for low energy protons. All are static models which do not consider

temporal variations; this includes the new electron models, at least as far



as the present calculations are concerned. See text for further details

on this matter.

The documents that describe these models are listed below:

Models

AE4 Singley and Vette, 1972
AE5 Teague and Vette, 1972
APS King, 1967

AP6 Lavine and Vette, 1969
AP7 Lavine and Vette, 1970

The results, relating to omnidirectional, vehicle-encountered, integral,
trapped particle fluxes, are presented in graphical and tabular form with
the following unit conventions:

1. Daily averages: total trajectory integrated flux
averaged into particles/cm” day,

2. Average instantaneous: time integrated average, characteristic
of the orbit, in particles/cm¢ sec,

3. Totals per orbit: non-averaged, single-orbit integrated
flux in particles/cm2 orbit, and

4. Peaks per orbit: highest orbit-encountered imstantaneous
flux in particles/cm2 sec,

where one orbit = one revolution.

We wish to emphasize the fact that the data presented in this report are
only approximations. We do not believe the results to be any better than a
factor of 2 for the protons and a factor of 3 for the electroms. It is

advisable to inform all potential users about this uncertainty in the data.



APPENDIX B

Description of Tables

a) The L-band Table:

The table contains 36 L-bands Ly of equal size, covering the range
from L = 1.0 to L = 8.2 earth radii in constant increments of .2 earth
radii, For the L-intervals determined in this way, orbital spectral

functions
i=1, 36

NGE,Eyits) = |1 Jx(E;B) / 7 Iy CEy:B) (1)
k L; k Ls Li:Li<L < Ljg

are obtained at nine arbitrary energy levels such that the integral spectrum
is equal to 1 for E = Ey, where Ey was taken to be 5. and .5 Mey for protons
and electrons, respectively. The notation /; is used to indicate the
L-band from Lj to L;,;, while J(>E;B) is the integral, omnidirectional

flux yielded by the environment model used in the calculation. The

spectral functions N are evaluated for the total flight time simulated

in the study, where the summing index k selects all trajectory points

lying in each Li.

The corresponding orbital distribution functions, representing fluxes

above energy Ey, are given by

F(E;£3) = &t ] J(>E;B) (2)
k L,
i
where At is the constant time increment of orbit integration, whose
standard value is 60 seconds. The distribution functions are fluxes
accumulated in their respective L; bands over the total flight duration

considered.

The orbital distribution functions are listed on the table at the bot-
tom of each L-interval and are labeled "NORMFLUX." The nine integral

B-1



energy levels selected for protons and electrons

units of "MeV" for all particles:

are given below in

Protons Electrons

.1 .1

1. . 5%
3. 1.0
5.% 1.5
10. 2.0
20, 2.5
30. 3.0
50. 4.0
100. 5.0

where the normalization energy is indicated by a

star (*).

b) The Spectral Distributien and Exposure Index Table:

This table has three parts:

I. The spectrum Wj(AE) given in % for energy intervals that
correspond to the energy levels of the previously discussed table

(L-bands), with two special columns showing the total orbit integrated

flux for these energy intervals averaged into instantaneous I? and

daily I? intensitites

1? (AE)

‘PJ (AE) = 100 F—(T]:—IT j-_—l,g (3)

where

K

FOE) = ¢ kgl J, (>E;3B,L)At (4)
k

D 0 ,

I;(88) = C T At Jy (E43B,L) - Jk(>Ej+1,B,L) (5)

k=1
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I?(AE) - I?(AE)/86400 (6)

C=% , T=kjt i=1,36

and where kO is the upper limit of k. It is equal to the total number

of time increments considered in the study.

II, The composite orbit spectrum for integral energies, giving the
total vehicle encountered fluxes averaged into daily SD(>Ej) and per

second SS(>Ej) intensities for 30 discrete energy levels:

T
cAt ¥ Jm(>Ej) j=1,30 (7)

sP>E.)
] m=0

SS{>EjJ SD(>Ej)/86400 (8)
where the summation is performed for the entire simulated mission

duration T and includes all fluxes with energies greater than Ej'

I1I. The composite orbit spectrum for differential energies SS(=Ej)
obtained from the instantaneous total vehicle encountered fluxes SS(>Ej)

at the selected energy levels by analytic differentiation:

_ 987 (>Ej)

s%(=E.)
i oF

where the differential intensities are given in units of: particles

per square centimeter per second per keV.



IV. The exposure index, given (for the normalization energy used in
the L-band table) at nine successive intensity ranges R, one order of
magnitude apart, in terms of exposure duration T(Rp), converted to
hours, and total number of particles &(>Ey;Ry) accumulated while in
that intensity range. The notation Ry is used to indicate the

intensity range from rp to rp+l:

n=1,9
¢EGR ) = T(R)) BOESR ) Rer <opr<y (9)
n n n+l
B(>E3R.) = 1¥ JOE ;1) (10)
N3 R [,t N ]R/ Z,
n
T(R) = At T (11)

where L, is the upper limit of L in each Rp-

c) The Table of Peaks:

In this table, the absolute instantaneous peak flux encountered
during each successive orbit (revolution) is listed for the indicated
thresheld energy. There are nine columns on this table. Columm 1 is
an orbit counting device, based on the period of the orbit when the
trajectory lies in the equatorial plane and is circular, on the
physical perigee in all elliptical cases, and on the equatorial crossing
for circular inclined trajectories. Columm 2 gives the peak flux.
Columns 3, 4, and 5 indicate the spacecraft position in geocentric
coordinates at which the peak was encountered, while columns 6, 7,
and 8 determine respectively the time and the magnetic B-L coordinates
for this event. It should be noted that for the purpose of orbital
radiation studies all simulated flight paths start at t, = 0 hours.

0
Finally, the last column indicates the total flux encountered during
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that particular orbit. It is advisable to disregard the last line on
this table because many times that orbit is incomplete and the fluxes

or positions shown do not correspond to true peaks.

d)  The Exposure Analysis Summary:

The summary is contained in the left half of this table as a
semi-independent and separate table. It indicates what percent of
its total lifetime T the satellite spends in "flux free" regions of
space, what percent of T in "high intensity" regions, and while in

the latter, what percent of its total daily flux it accumulates.

In the context of this study, the term "flux free" applies to all
regions of space where trapped particle fluxes are less than one pro-
Lol or electron per square centimeter per second, having energies
E>S5,, and E > .5 MeV for the protons and the electrons, respectively;
by definition, this includes all regions outside the radiation belts.
The concept of "trapped particle fluxes'" is meant to include stably
trapped, pseudo-trapped, and transient fluxes, as long as they are
part of or contained in the environment models used and, in the case
of transients or pseudos, their sources are considered powerful enough

to supply them continuously in substantial numbers.

Similarly, we define as '"high intensity" those regions of space
where the instantaneous, integral, omnidirectional, trapped-particle
flux is greater than 10? protons with energies E > 5. MeV, and

greater than 10° electrons with energies [ > .5 MeV.

The values given in this table are statistical averages, obtained
over extended intervals of mission time., llowever, they may vary
significantly from one orbit to the next, when individual revolutions

are considered.
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e) The Time Account Breakdown:

The breakdown of orbit time is given in the right half of the
table, in the same semi-independent form as the summary. The table
shows the total lifetime spend by the vehicle in the inner zone
Ti (1.0 < L < 2.8) and the outer zone T® (2.8 < L < 11.0) of the
trapped particle radiation belt, and also the percent duration spent
outside that region (L > 11.0), which is denoted by T® (T-external),
such that for any mission,

£

et e 1% = 1008

T=T

The confinement of the outer zone within the boundary of the
L = 11.0 volume is arbitrary and has no physical meaning. It is
intended only as a simplification to facilitate our calculations,
The region considered "external" (L > 11.0} in this study is stili
partially a domain of the outer zone, at least as far out as L = 12,0
earth radii, according to the latest electron models (Singley and
Vette, 1972).

A last item on this table: the inner zone time T+ may be sub-
divided into two parts: the percentage of time spent outside the trapping

region (1.0 < L < 1.1) and inside the trapping region (1.1 < L < 2.8),

) Table of Physical Perigees:

This table is produced only for elliptical orbits with non-trivial

eccentricities,

It contains, for each period (revolution), the orbit time in hours
at which perigee occurred and gives the perigee position in geocentric
latitude (degrees), east longitude (degrees), and altitude (kilometers

above sea level). It also gives the magnetic field strength B and

B-6



the shell parameter L at that position and it 1lists the instantaneous,
integral, trapped particle fluxes (standard energies) encountered at

these B and L values,
As in the case of the "Pealk' tables, it is again advisable to

disregard the last line because frequently the orbit is incomplete

and the indicated position may not correspond to a true perigee.
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APPENDIX C

Description of Plots

a) The Time and Flux Histogram

This plot shows two curves superimposed on the same graph, namely,
one each for the variables 'time'" and "flux". Both are given as functions
of the parameter L (earth radii) within the range 1 L 10 on a semi-log
scale. The plot depicts: (1) by a plain curve the characteristic trajec-
tory intensities as obtained from the orbital integration process in

terms of averaged, integral particle fluxes above a given energy, over
constant L-bands of .1 earth radius width, and (2) by a contour marked
with symbols the percent of total lifetime (%T) spent in each L-interval,
The logarithmic ordinate relates to the time-flux variables, The

printed numbers are powers of 10 and pertain to the fluxes; the scale
values for the time curve are given in the upper part of the ordinate
label: from 10_3 to 102 percent of T. The type of particles, their infegral
energy, and the units, are all given in the lower part of the label. The

label on top of the graph lists some useful information about the trajectory.

b) The Spectral Profile

A graphical presentation of the final spectral distribution, obtained

from the orbital integration process. The plot is a semi-log graph,



where the abscissa is a linear energy scale for integral particle
energies Eo in Mev, and the ordinate is a logarithmic scale for the
orbit integrated fluxes, given in daily averages for energies greater

than E o the printed scale values are powers of 10.

¢) Peaks Per Orbit

Here the absolule peak intensities, encountered per period, are plotted
for the duration of the total flight time considered (1l period =1 revolu-
tion = 1 orbit), The logarithmic ordinate relates to instantaneous
particle fluxes of the environment at the indicated energy threshold,

while the abscissa is a linear orbit enumeration.

d) World Map Grid Projection of Orbits

The trajectory is plotted for several revolutions on a global map
produced by a Miller Cylindrical Projection., The contours of the
continents have been omitted for clarify. The postiions of either
equatorial ¢crossing, of physical perigee, or of period commencement
are indicated by numbers identifying the orbits shown in this graph.
For all trajectories, the distance between successive sequential

numbers is a measure of the orbit precession,

e) B-L Trace of Orbits

This plot shows the trace of the trajectory in B-L space on a semi-log

scale. Several orbits are usually depicted, each identified by its
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sequential number. The magnetic equator is entered on all plots.
The logarithmic ordinate relates to the field strength B in gauss; the
printed values are exponents of 10, L is given in earth radii on the

linear ahscissa.
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TADLE 1

Partial Listing of
Parameters, Constants, Variables, or Expressions

desipgnated as ''standard" in the text

Standard Tables:

Standard Plots:

Standard Production Run:

Standard Integration Stepsize:

Standard Energies:

Standard Procedure:

set of tables as listed in Figure 1,
in the regular format described in
Appendix B.

set of plots as listed in Figure 2,
in the regular format described in
Appendix C.

a production run processed on de-
fault options.

constant time increment of orbit
integration: 1' (60'),

protons E > 5. Mev and electrons
E > .5 Mev.

established procedure normally
followed vs. procedure followed in
special cases.



TABLE 2

B and L Extrema of Circular SOLWIND Trajectories

B-range L-range
B-min” B-max L-min L-max"
(gamma) (earth radii)
Inclination 60°
Altitude 1111 km <. 15617 L0274 110 16,14
Altitude 1852 km <,12025 .29961 1.21 >16.45
Tnclination 90°
Altitude 1111 km <.15585 40423 1.10 >46.78
Altitude 1852 km <.12043 . 29969 1.22 >34.,09

“These values are mot true lower B and upper L bounds fer the respective
trajectories because calculations and storage of B and L are suspended by
an (h, A, ¢)-sensitive exclusion test.
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ANC L COMPUTED BY INVARA OF 1972 wiTH ALLMAG,
SO0DEG ** PERIGEEx | AS2KM ** APOGEE=

L E LT 2 LR R SRR EEL S 2 22 L2 t2 2l

*k SPECTRAL DISTRIBUTION
R RS R kR R R IR R W R Ak A R ek ke e ek e ko ek e ke ko ek deoka ke ok ok ok ORIk K

TI{MAGNETIC S

HELL

VETTES APS,

ELECTRUNS
KORMALLI ZED BY FLUX OF ENERGY GREATER THAN

APG o

MODEL

APT;

53

P ARAMETER
1 48-240% H2,0-202% (k2,22 44%F ¥2,4-2.6% R 6-2 8% ¥2,8-3.0% *3, N=-3.2%

Fe66E 01
1.00E 00
4. LOE~-D2
5.,49E=03
1 +56E-03
3. 1TE-OS
3.37E-05
Q0

0.0

L.6TE 08

1.56E 02
1L.0DE OO
#4,18E-H2
S66E-03
1+ 10E-03
L+S&6E~D4
2,84E-06
Qa0

Oab

T.43E 07

PARAMETEHR
G oA =8 o6F XA ,H=4 ,8F

3.31E 00
1.00€ 00
3.53€-01
1+32E-D1
a4.97E-02
1 97E=02
T.05E~03
1. T7E-08
0.0

3.97E 08

S.46E DO
1.00E 00
3.46E-01
1.27E-C1
4.6TE-02
1+« 7TSE=-Q2
5. 72E~03
1.39E-04
0.0

4.44E 0B

PARAMETER
K5 .B8=Ta0% E7.0=T.2%

B.05E OO
1.90E GO
1.60E-01
3+S51E-02
T 7T2E=03
1.65E-03
3.37E-04a
0.0

B0

1,9BE 07

F+42E 00
1., 00E 0O
LeATE=-O1
3.13E-02
6+65TE=0Q3
1.4CE-Q3
2+84E-04
G0

Qa0

2.02E C7

AE4, AES,

FOR SOLAR MAXIMUM *x%% UNIFLX OF
EaGuSTASSINOPOULDSEP ,VERZARIU #% CUTOFF TIMES:

IGRF 19£E." A0=TERM 10/68

IN

1.07E €2
1.00E O
G+41E-02
lel IE=£2
2+16E-03
2+5CE-NS
0.0
%]
00

1.48E 07

T N

EARTH

T+84E D1
1.0 &4
1.75E-0Y
G.27TE-02
2+4E3E~-02
S.5TE-03
E,T4E-D4
Qab

[0 5 ]

B.96E 08

E ARTH

+SONOMEY *x

RADI

T.21E 0OC
1.70E 09
3.33E~N1
1.6TE=01
B+3BE-02
3. 71E-02
1.21E~02
3.60E-C4
Naf

1.$3E C7

R ADI1

EALB=5 0%k FHEC—HalF *¥E.2-S.8%

3.69E Q0  3.80E Q0
1.00E 0D 1.,00E 00
3 «36E-01 3.30E-G1L
1+21E-01 14188-01
4.33FE=02 4,03E=N2
L+SBE=12 1+34E-02
4 .37E-03 3.63E-03-
1.04E=-04 8.37E-05
0.0 Ba

3.7IE €8 2.50E OB

I N E ARTH

A.B0E N
100E 0OC
2.23E—"1
t«'BE=C1
JeSUE-G2
1stDE=D2
2+ BIE-G3
5+ 17E-0%

el

1."5E £8

RADE

ETe2=Todh T 44T 6% K 7,6-7,8%

L«38E €1}
1,00E 00
1L.27E-01?
2459E-02
5¢30E~-03
1.08E-C3
2:09E-N4
Qal)

[P

TL.90F 06

L«66E C1
1,008 0Q
1s18E=D1
223TE-N2
44, TAE-03
Q.50E=N4
1,B83E={as
G

[

2.62E €6

2632E "%
1.00€ 00
1eN3E~GL
1+98E-02
3« 79E-03
5.82E-04
G.61E-CG5
Nelt

L

3.T9E 06

‘1)

* TIME=
1852KM %% Bs/L ORBIT TaApE: TD79562 ** PERIOp=

I L -

S5.91E €
1.00E 6
3.563E-0C1
1.7BE-G1
a.TiE-D2
3«7BE-C2
1.4068-02
3.85£-Ca
(o 4]

2+.55E €38

1) L -
*5.4-5,6%

Jaots A

1.C0E ©0
3.13€=C1
e GEE=L2
Je16E-H2
B495E=-L3
2+19E~=3
44705

Da

1.62E {8

L -
*TeB-A.C*

3.06E €1
1. 00E €5
9.1 8E-02
1e69E~F 2
3.126-03
5.01E-C4
LA
aLn
Den

3«68 Co6

1973 #*%

*x
1973.6 %%
2,060 %%

B ANDS
A3,2-3.4%

S.B80E QG
1«00E 0O
3.92E-N1
1.94E=01
G.ENE-N2
B l9E=N2Z
1.538~02
4,2D0E-Da
Oatd

3."7E 48

B A'ND 3
5, 6=-5,8%

“3.94E 09
1.G0E 06
2.85E=p1
84 7TAE—N2
2e6BE=02
T ISE-DE
1. B2E-03
AJ14E-0S
Cc.0

3. 10E 07

8 ANDS
*8 . U~ OWR%

6.T9E 01
1.07°E 4n
S«5TE~D2
64 71E=-N3
9 THE—NG
B+ GRE-NG
0.9
Ne
Dt

2.07E 06
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#+ ORBITAL FLUX STUDY wITH COMPOSITE PARTICLE ENVIRONMENTS: VETTES APS, APS, ART; AE4, AES. FOR SOLAR MAXIMUM *%%% UNIFLX OF 1973 %%

T ¥ ELECTRUN FLUXES EXPONENTI ALY DECAYED TO 1973: 6 WITH EIFETIMES! EeGeSTASSINOPOULOSEPJVERZARIU %% CUTOFF "TIMEST * %

*F MAGNET IC CODRDINATES B AND L COMPUTED BY INVARA OF 1972 WITH ALLMAG, MODEL S: IGRF 196%5,0 BO—TERM 15/68 * TIME= 1973.0 #%

TTE VERTCLE 3 1 NRL SOLWND *% INCLINATION= GODEG *% PERIGEE= L11I1KM %% APOGEE= 1111KM *% B/L ORBIT TAPE: TD7953 %% PERIUD= 1,790 #*%

#ttttttttttt-tttltt*tttttttt*tt**#ttttttt:tttt*ttttttt:#t*ttttt#t*ttttt*tttvt*ttt*tmt*mtt**t*ttttttt***t*t**tt*t*tt*tt*¢*$v¢*s*m****
e e e e e e RERRERERRENEERR © PROTONS AREXERERREREREEE
*tt*#tt*ttttttttt*ttmtt**tt*t*t*tt*#*#*#**t****t*

TUTREEERE  SPECTRUM "IN PERCENT CDBUTA ENERGY sWRkkkx -  —~— —%x#kk COMPOSITE ORBIT SPECTRUM #&%- * EXPOSURE INDEXIENERGY>S.GCAMEV *
—TTT ENERGY AVERAGED - AVERAGED ~~ "SPECTRUM -  —ENERSGY ‘AVERAGED * AVERAGED INTENSITY " EXPOSURE TOTAL # OF
RANGES TOTAL FLUX TOTAL FLUX LEVELS INTEGaFLJX INTEGFLUX RANGES DURATION ACCUMULATED
SUTTUTTMEV) T ASCMERIFSEC  B/CMER2/DAY  CPER CENT >(MEV) H/CMER2/SEC  #/CHMEX /DAY RACMER2,SEC  {HOURS) PARTICLES
TrITOODEY OG0 - G IETE 04 SW501€ 09 ~ " 89.657 © #1000 T+1D1E 04 6+136E 09 ZERO FLUX - “12.400 T
1+000-3,000 34649E 03 3.148E 08 Se131 +S00) 1.393E 0% 1+204E 09 1.E0-1.E1 le 500 2.560E o
TAVO00=5.000 T TLTEIIIE 03 19134E° 08 - 14889 C - - - 1,000 7+345E 03 ° 6,3486E DB 1.E1-1.E2 T 2.550 3+ T20E G5
52000~10.00 1.347E 03 L+163E 08 1.896 | 2.00)° 4eT44E 03 4,099E 08 1.E2-14,E3 2+ 650 3.369E 06
----- S00=20.00" 4.802E 02 441495 07 = “Os 876 3.002° 3.7T01E 03 3.1%8€ 08 1+E3-1,.E4 F 100 4.745E 07 .
20.00-30.00. 1.014E 02 8.T64E 08 0,143 4,002 3,015 03 2.605E 08 1+E4-1.E5 1. 800 1.552E DB
TT33E00=50.00" 1e411E 02 - 1 .219E 07 Cas199 - 5.000 2.388E 03 2.064E 08 - 1+E5-14E6 S0 Ded
50.00-100,0 1«179E 02 1.019E 07 Qs166 6,00 " 1+909E 03 1+649E 08 1.E6-1+E7 e di Q.0
T 100 JOSOVER “2«011E 02 1,T38E OT 0.283 7+000 1.545E 03 1«335E 0g - - -~ 1.E7-0YER 040 T hed
8.000 1.264E 03 1.092E D8
- T TOTAL 7+101E 04 E4136E 09 100,000 9.00)" 1.146E 03 Q.IIE 07 TOTAL 24,000 2.064E OB
10.03° L.D&42E 03 9.001€ 07
T T - - - 11.03" 9.489E 02 B.199E 07
) 12,0). 8.660E 02 T .483E 07
e e T R - e 1 11 = 7+91BE 02 - &a841E OT - - - : : : s
) 14200 7.252E 02 64 266E O
T e T - i Tt T 18.0) 8,652 02 G5aTABE OT - -
1600 6s112E 02 S+ 28B0E 07
ST e seme B LRI ¥ 11+ B 5.8%6E 02 S.00608 07 - : : -
. 20400 5.616E 02 4.852E 07
T mimmmeemmemes St RI~.L- 9 . & i S.CTPAE 02 4.384E 0T - : : - : -
’ 30403 . 4.602E 02 A.976E 0T
e e B - T o : 39.0) 4,185E 02 © 3.616E 07
40,0} 3.816E 02 3.297E 07
e - - - T T o e 45503 - 3,486E 02 3.012€E 07 ©o-
50200 3191 02 2.7S7E 07
T o - 55500 3.042E 02 " R2B2BE G7 ' -
60,03 2,903 02 2,S08E 07

T e o : ) ) o - 80,02 2.414E 02 2.088E 47 : i T
' 100+2 2.011E 02 L.738E 07 '




Rk kE Rk KK H¥ ok Rk ﬂ**t***t****tt*t*ittttttt#***tt#tt#*t###t#lt***ttttttt****!:--:::-tt*t*tttttt*ttt#tt**t**t#‘i*ﬁ*ﬁﬁ"#
#% DRBITAL FLUX STUDY WITH COMPOSITE PARTICLE ENVIRONMENTS: VETTES APSs APGs AP7; AE4s AES. FOR SOLAR MAXIMUM *ki& UNIFLX OF 1973 **
#k ELECTRON FLUXES EXPONENTI ALY DECAYED TO 1973. 5 WITH LIFETIMES: E.G.STASSINOPOULOSEP .VERZIARIU ** CUTOFF--TIMES: — ~—  —~ = Tk
*¥ MAGMNETIC CODRDINATES B AND L COMPUTED 8Y INVARA OF 1972 &ITH ALLMAG. MODEL 532 IGRF 196EZ.0 BO~-TERM 10/68 * TIME= 1973.0 *=*
*% VEHICLE 3 1 NRL SDLWND *%* INCLINATION= S0DEG %% PERIGEE= 1111KM %% APOGEE= - 1111KM *¥ B/t ORBIT TAPE I TDTI&I *¥x PEILOD= - 1790 " %%—
#I#lttttt##t*t**#t#**#**t#*tﬂ**tttt##t“#*‘t*t*t*tt**ttt*l.tt‘t**t*t##**titttt*ttt#*t##‘*ttt#*#t**t***ttttt*"ttt*t#t*#t**tt*#tt***t
el ek kR ok K Rk ELECTRONS EkkhkkkekkEEkERK - - 0 T o T s T I
PRI PRI E R R R LRt o R L R R R L i s

*sxxe® SPECTRUM IN PERCENT DELTA ENERGY #% ks - *¥% COMPOSITE DRBIT SPECTRUM #%% - — % EXPOSURE' INDEXIENERGYSTSOUONEV ¥
ENERGY AVERAGED A VERAGED SPECTRUM ENERGY  AVERAGED — - AVERAGED - - - -~ INTENSITY- —EXPOSURE— TOTAL # OF ——
RANGES TOTAL FLUX  TOTAL FLUX LEVELS  INTEG.FLUX INTEG +FLLUX RANGES DURATION  ACCUMULATED
(MEV ) F/CMEED/SEC  #70Hex2/DAY  PER CENT SCMEV)  #/CMERZ/SEC N/CMERR/0RY  ~ 8 /CMER2/SEC —tHOURSE —PARTICLES —

L1080-.5000 1.S07€E 06 1 «302E 11 89,998 : «1003 1.6T4E 06 =~ Is44TE 11 : - ZERO-FLOX ——Bv860 — 0%t ——

+5000-1.000 1.405E 0S 1.214E 10 Be3092 «125) 1.39SE 06 1.208E 11 1eE0-1.E1 GeaGO 6.880E 03

1.000=-1.500 1.512E 04 1.306E ©9 G.903 - +250% 6.016E 05 - - 5,197E 1o - C o s FREl=t.ER T eS0T 1 B54E 05—

1.500-2.000 6.,064E 03 5 .239E 08 0.362 «375) 3.801E 0S5 Z24939E 10 1.E2-1.63 . 1.800 2.629E 06 -

2.000~-22500 J247E 03 2 +.80%E 08 D.194 +500) 1.8678E 0S5 1-44T7E 10 - T+E3=1.En - 2 AED 3w USSE 07

2.500-3.000 1.5657E 43 1.432E 08 0,099 «525) 9.409E 04 B.1306E 09 1+E4=1.E5 3. 750 6.448E 0B

3.000-4.000 B.S7TTE 02 7 «410E 07 0.051 TS0 5.342E 04 4.615E 09 - - - LaES=1.E6 - —SeiO0— 5% —09————

4.000-5.000 1.660FE 01 1.+434E 06 .001 1.00) 2.696E 04 2.329E 09 1.E65-1.E7 C. 750 B8.615E 09

5.000-0YER 0.0 0.0 0.0 1.250 1.T99E o0& 1.654E 09 . 1+ET=OVER —— 80 et

14500 1.184E 08 1.023E 09
TOT AL L.674E 06 1447 11 100.000 - 1,752 8.4T3E 03 . T.3I21E 08 - S TOTAL R D00t GsTE 10— —
. 2.00) S5.7T9E 03 5.993€ C8
24503 2.532E 03 2.187€ 08 : —-
3.00) B.733E 02 7.564E 07
34125 5.563E D2 . %.BOTE 07 —
3.25) 3.583E 02 3.096E 07
3.37S 2.346E 02 2.027TE 67— . -
3.50) 1.560€ 02 1.348E 07
3.625 B.987E 01 - 7F73I0E ©6 o
3.750 5.101€ 01 4.407E 06
3.875 2.913€ 01 24516E 86  --- - : -

[N 4,00} 1.660E 01 1.434E 06

=Sl 4,125 a.027€ 00 6.935E-0S

- 5 442580 3.233F 00 2.793E 05
E 4,378 1.21DE 00 1.045E 05

% 44500 3.405E-01 2.942E D4

i 44625 1.103E-01 9.5276-03- - -— —-

o 4.753 1.858E—02 1.605E 03

2 g 4.875 0.0 - 0.0 —

o o 5.000 040 0.0

= a2 '

5 =
&
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*k QROITAL FLUX STUDY WITH COMPOSITE PARTICLE ENVIRUONMENTS: VETTES APS, APE,y APT: AE4; AESy FOR SOLAR MAXIMUM k¥ UNIFLX OF 1973 ¥
*% ELECTRON FLUXES EXPONENTI ALY DECAYED TO 1973: 6 WITH LIFETIMES! EuG.STASSINOPOULOSER NERZ ARIU X CUTOFF- TIMESTI———-— -~ — B L
#%¥ MAGNETIC CODRDINATES B ANC L COMPUTED BY INVARA OF 1972 wlITH ALLMAG, NODEL 53 IGRF 196S.0 BO-TERM 10/6B * TIME= 1973a0) %%
*% VEHICLE 2 2 NRL SOLWND ** INCLINATIUN= QODEG *% PERIGEE= ]111KM %% APOGEE= -~ L11IKM %% B7t° ORBIT TAPE: TD7963 =+ PERIODT "I, 790 %%k ——
*t*i#ttt.*t#*‘t****tt#t##t*****t*tt***“ttt**#*ttttttt##*##*tttttttt#tt‘t*.‘t#ttt**ttt**‘tt***t**t**t#**t*ttt*ttt*#*****tt#*t*t**ttt
EREEEEREEERE RS CROTONS - P ] e s - -
0 o0 e e 3 e sl ol e sk 3 e e i e sk o e e ofe o oo ok o e ok ol ol o R o R e R AR g R

—T¥ICFEE¥— SPECTRUM IN PERCENT OBELTA ENERGY FE®XA®¥k 3% COMPOSITE ORBIT “SPECTRUM- fk& - - %~ EXPOSURE ~INDEX:ENERGY>S:DCOMEY &
- TENERGY - AVERAGED - AVERAGED SPECTRUM - ENERGY AVERAGED ~ - "AVERAGED T CINTENSITY - EXPOSURE——TOTAL - OF
RANGES TOTAL FLUKX TOTAL FLUX LEVELS INTEG.FLIX INTEG.FLUX RANGES DURATION ACCUMUH_ATED

{MEV ) H/CMERQ/SEC ¥/ CM®E2/DAY PER CENT >EMEV) FICHMEED/SEC #/7CMEX2/DAY - #ACMRE2/SEC—LHBURSY — —PARTICLEES ——
21000-1.:000 S.963E 04 SelS2E 0T - - 91,769 1003 6:497E 04" ‘B.BIRE- 09 - “ZERO-FLUX- 1S 100 g — o —————
1.000-3,000 2.518E 03 2+172E 08 3. 889 +500) 1.0086E 04 B«6SSE 08 1aE0=1.E1 [X-1.1.1 1.261E 04

= 3.000-5.000 F.TZIE 02 8.399 07 1.496 - - Eg00) 5.348E 03 - 4,621 OB © o ClWEL=14E2 - 14850 - 2GBSBE 0§ —— —
S5.000=-10.00 1.033€ 03 B.929E 07 t.591 2.,00). 3.562E 03 3.078E 08 teE2~1.E3 2.550 3.311E D6
10+00-2000 3.7S2E 02 3.242E 0T GaST? 3.002 2.835E 03 2.4409E B 1.E3-1.E4 Cc 29050 - ~3e3THEOT—
20<00=30,00. 7.972E 01 6 JB8BBE 06 0.123 4,00). 2,336E 03 2.,018E 08 1:Ed~1.ES 1+500 l.236E 08
30.00-50.00 1.125E 02 9 T1I7E 06 0.173 - Sw00) 1.863E 03 1+809E ©8 - 1sES5=1+E6 —— Ol — Qul-— —————
50400-100.0 G.621E O 8.312€ €6 Gelag 6.00) 1+497E 03 1.293E 08 LeEG=14E7 0.0 a0
- L0 L0=0VER 1.654E @2 1 A20E 07 0255 7.000 . 14218803 - 1,052E 0@ -1 E7=OVER - L e O
B.00). 1.001E 03 B.64TE OV
TOT AL 5+497E 04 S5e614€E 09 100,000 9.00) 9,099E 02 7.861E ©7 TOTAL s 24000 - —— 1 609E 68—
10.0). B+290E 02 T«153E 07 :
- - - - La00 T+ 569E 02 64539E 07 - e s e
12,00 65.,923E 02 S.,981E Q7
----- - B - 13,0 64382E-02 - - S5+4BOE OF-- - —r o e - et e
14.0) S+B20E ©2 S+029E €7
15,02 5.349E 02 4.622E 07 s s e B et
16400 4.923E 02 4.254E 07
I - - 1B.0) 4. 72SE D2 4,082F Q7 - B - -
20.0) 4.538E 02 3.921E 07
2%.00 4.114E 02 3+554E 07 e ——— - -
30.02 3.T41E 02 3.232E 07
35.0) J«411E 02 2+947E O7 - B R
30400 3.116E 02 2.693E 07
45,00 2.883€ 02 2.465E 07 B
50400 2.616E 02 2.260E Q7
55,00 22495E 02 241568 07 . - S e Coe-
60400 2.382E 02 2+0SBE OT
BO.0) 1.9B3E 02 1.713E 07 - G e e e

100.) 1.654E 02 L.a29€ 07
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&% ORBITAL FLUX STUDY WITH COMPOSITE PARTICLE ENVIRUNMENTS: VETTES APS, AP6, APT; AE4, AES, FOR SOLAR MAXIMUM *%¥& UNIFLX OF 1973 *x*
—— ¢ ELECTRON FLUXES EXPONERTI ALY OECAYED TO 1973, & WITH CIFETIMES: E.G.STASSINOPOW OSEP,.VERZARIV *¥ CUTDFF TIMES: *%
#& MAGNETIC COORDINATES B8 ANC L COMPUTED BY INVARA OF 1972 wWi¥H ALLMAG, MODEL S IGRF 196%.0 80—-TERM 10/68 * TIME= 1973.,0 *=
— - YERTCCE—: 2 NRL SOLWND *%* INCLINATION= S0DEG #* PERIGEE= 1111KM *%* APOGEE= 111IKM %% B/L ORBIT TAPE: TD7963 ®x PERIGD= 1.790 =*%
t‘t*#Gttt*itt*t*#********#**1***#*‘***1#'*t**tﬁttttt**ttt#t4****#‘###***#****#t##t*t##*tttt**tt#t*t*t***t*#***t****t*t**ﬁtt#tt**t***
T T T o . T C EFFEREREEEREREER ELECTRONS FEREEENEERREERREE
**#t#tt*#*I*‘*t*‘tt##t**t**tt*#*t*t#t**#**#**#*t*

———¥eAWEe  SPECTRUB TN PERCENT OB TA ENERGY ¥XRRksx— -~ —¥#kCOMPOSITE OREBIT SPECTRUM *¥%x * EXPDSURE TNDEXTENERGY>.SQLOMEV *
e ENERGY T AVERAGED =~ AVERAGED - SPECTRUM = — ENERGY AVERAGED AVERAGED INTENSITY EXPUSURE ~ TOTAL # OF
RANGES TOTAL FLUX TOTAL FLUX LEVELS INTEGFLJX INTEG«FLUX RANGES DURA TION ACCUMUL ATED
—— T AMEV ) T T EFCAYE2ZSEL R/ CNR2270AY O PER CENT T T >{MEV} BICMEEDSEEC  RICHMREZ/DAY #/CMEF2FSEC  (HOURS) PARTICLES
L TO00S,S000 TIS169ET06 T 1 SOI0E 11 TRSRETE T « 00" 1+306E 06 1+129E 11} ZERU FLUX 11e100 Nal
+35000-1.000 1+ 148E ©S 9.922E 09 8a792 +125) 1.093E 06 G 442E 10 1.E0-1.E1 D300 7.637E 03
1S 00S T SO0 T+R269E” 0% T 14087E 09 ~ 0,972 ° — 2503 4,79TE 05 4.148E 10- 1,E1=-1,E2 A, TOO 1+ 0S9E 05
1.500-2.,000 S+142€ 02 4 448 08 Os39a «375D 2+74DE 05 24.367E 10 1eE2=~1.E3 2.100N 2.976E 05
2R O00S 2 %00 T2 GBSEE U3 T 2W.303E 08 CQIZO8 T T T T 450D 1,373E ©5 1+186E 10 1+E3~1.E% 1. B0 2+257TE ©7T
2.500~-3.000 1.,225€ 03 1.059E 08 0.094 . 6250 7.58BE C& 6.556E 09 1eEa=14,E5 2. 9580 4.288F GB
~— IR 000=#S000 " " G+7O5E 02 ~ "5.4T94E 07 ° 0.051 « 7503 a.402E 0a 3.804E 09 1.E5-1.E86 4,300 4,1 04E €9
4,000-5,000 1+393€ 01 I «204E 06 0001 1001 22242E 04 L«937E 09 LoEE~1.ET 0. 750 T.3¢1E 49
T Sy000SOVER T Dl Tt T T s Q¥ - 1428 1.485E 04 1,283 09 L ET7-OVER fQar G
1502 9.723E 03 B.,401€E 08
ot e TOTAL - 1e308E 06 ° 14129 11 1004000 C 1.75) " &.848E 03 5.914E 8 TOTAL 24.000 1.186E 10
2.00) . 4.575E 03 3.953E 08
s m s - e - - 2.502 1.910E 03 1.650E 08
: 3.000 6.845E 02 S.914E 07
—_— s - © Fet28 4.42TE 02 3.825E DT
3.25) 2.906E 02 2«511E 07
s e A : 3.375 1.929€ 02 L«6E7E 07
3.50) 1.295€E 02 1.118BE 07
e - - - - : 3,525 T«4S5E O1 6+441E 06
T 3.TSY 4+283E 01 3.701E 0&
e -- - : 3.87% 2.549E 01 2.116E 06
4.000 1.393€ 01 1.204E 06
T —— - #4125 6s7TEE OO 8.854E 05
4.25) 2,726E 00 2.3%0E 0S5
s : : 4.375 1.043E 00 GG ISE OB
44500 34.091E-01 2.671E G4
- - - : 4,825 9,850E~02 8,510E 03
4.750 2s811E-02 2.083E 03
T . : 4,878 Q.0 0.0

5.000 .0 Q2.0
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* ORBITAL FLUX STUDY WITH CCMPOSITE PARTICLE ENVIRONMENTS: VETTES APS, APSe AP7; AE&s AES, FOR SOLAR MAXIMUM #***x UNIFLX OF 1973 *¥
TR ELECTRON FLUXES EXPONENTIALL Y DECAYED TO 1973 & WITH LIFETIMES?: E.GJSTASSINOPOULOSEP . VERZARIU %+ CUTOFF TIMES: e
& HAGNETIC COORDINATES B8 ANC L COMPUTED BY I[NVARA OF 1972 wITH ALLMAG, MDDEL 53 IGRF 1965.0 80-TERM 10/68 * TIME= 1973.0 %%
----- *FE—VEMTICLE ' 3 NRL SCOLWND *& INCLINATIONT GODEG ** PERIGEE= [852KM *¥ APDGEE= - 1862KM *x B/L ORBIT TAPE: TD7963 %% PERIDND= 2.060 ** ™ -
*#ttt#tttta#ttttttttttttttttuM:nr#tttt*ttttt*tttttttttt##tmtttt##ttnwtttt*k*tt**#atttt***t*t*tt*ttt*tt*t***tt#m***ttttt****tttunu:
T e T AR EREEE AR RN T — CPROTONS ™~ - SRR RRERRENRERE - = ST
A AR R b A R A AR A A R Al ok X Rk ek

SNeRRE* SPECTRUM IN PERCENT DELTA™ ENERGY #$k#kkkk——— ———kkk COMPOSITE ORBIT “SPECTRUM- ¥%¥ * EXPOSURE - INDEXIENERGYD>S.OGHMEY *
T —ENERGY — - -~ AVERAGED— AVERAGED SPECTRUM- - -~ -———— ENERGY '~ AVERAGED -~ “AVERAGED - INTENSTTY E XPOSURE TOTAL # OF
AANGES TOTAL FLUX  TOTAL FLUX LEVELS INTEG.FLJX INTEG.FLUX RAMNGES DURATION ACCUMULATED
T tMEN )T T AR 27SEC S QMRE2/DAY PER-CENT C C " B CMEV) N/CHEEZ/ISEC 8/ CMERZ/DAY CRICHEF2/SEC (HOURS) PARTICLES -
T WlO00=1S000 T 2.TB4E 05 “2.405E 10 — A3FI19 T T s100YT  ~343S0E 05 T Z.B94E 10 — - ZERO FLUX - TS0 C0.0
1.000-3,000: 2Z.186E 04 1 889E 09 64526 +500) . 9.606€ 04 8.300E€ ©9 1EC—1.E1 fis 650 3,262E €3
T3S 000-SS000 T T 1S0S8SE 04 0 9IITIEC05 T 3239 T lab0d 0 SLBS4E 08 T T AWEBSE 09 "t 7 C1.ET-1,E2 ST U 00T00 0 9.403E 04
5.000-10.00. 1.446E O4 1 .249E 09 423156 . 2.00) 4« LO7E Oa 3+548E 09 1.E2-1.E3 G.450 8.356E 0§
SISO F 2000 A PASE O AL.30TE 08 - 1.488 — 34003 39688 04 - 2WGYTE Q09 - - C 0 1WE3~1.E4° - - 542850 “9.131E 07
20 .00<30.00. 1.041E 03 B8.997E 07 0.311 4,007 3.026E 04 2.614E 09 L.Ea~1.ES B+ 450 1.C092E 09
T A0R00S000 T IS ISHE O3 TRITOETO8 T 006~ T G000 — Z24383E- 04 - 2.089E 09 0 7 T LJES=14ES -- 13 TS0 - B.TS1E OB
50:00-100.0. 7.395€ 02 6 ,390E @7 Gs221 64003 1.87DE 0a 1+616E 09 1+E6-1.E7 0,0 N,0
IS OSOVER T T I 2STE O T T WRBE OB S0 ITS T U THGORT  1.4T8E 04 - 1.277E 09 s LEET=OVERTT U ARG Ut Qa0
. 8,003 1.17S€ 0s 1.015E 09
T TTOTAL T T X 3S0E 08 U BYSE 10 1005000 9.007 1.049E 08 9.063E 0B TOTAL 24,000 2,05%E €8
10.03 . 9,377E 03 84+1G2E 08
B e : S E0dTT C @w394E 03 7 TE2S2E-g®- o -
) 12,03 7.523€E 03 &.500E 0B
e e - - S s e e 13408 6.750E 03 ‘G.832E €A - - - :
14,00 6+064E 03 Se239E U8
—_— - - - T e 18N S5,483E 03 4.712€ 0B Tt T s s mmemmemme e
15.03: 4.909E 03 4.241F 0A
- oo e : Cor8a0d C 4a682E 03 —4.01TE 68 s S e e e
20.00: 44392E 03 3.79SE 08 )
----- ~2540%7 ~JaB3I2E 03 FLILIE 08— St s mmmesios miee s = e
- 30.0): 3.351€ 03 2.898E 08
u.‘.i-_; e - —- - 385400 2.93TE 03 - 2.537E08 - - - : S
e 40.09 2.57BE 03 2.227E 0B
= o Ceme o BBLOD 2e267E- 03— —159S9E- 08— - oom—- - - R o s s
. S0.00 1.997E 03 1.725SE 0a.
—%%uﬂufiwfﬁﬁmﬂ - e e A0 - Lo FOBETOI —— -l G4GE-CE e Cee - =
v T 60,00 . 1.B17€ 03 1.570E 08
s e e nm s - g0G00 T 1.511E 03 1S30SE 08 - T s memmmem e e -
5(2':3 ‘ 10043.  1.257E 03 1.086E 08
= b e o e e e
e
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T T T e e T s e e 2Lt DT b
#¢ ORBITAL FLUX STUDY WITH COMPOSITE PARTICLE ENVIRONMENTS: VETTES APSe AP6. AP7; AE4s AESe FOR SOLAR MAXIMUM ®£8%X UNIFLX OF 1973 ¥%
%4 ELECTRON FLUXES EXPOMENTI ALY DECAVED TO 1973. 6 WITH LIFETIMES: E.G.STASSINOPOULTOSEP ,VERZARTY -4 CUTOFF— TEMES - %
## MAGNETIC COORDINATES 8 ANC L COMPUTED BY INVARA OF 1972 WITH ALLMAG, MODEL 51 IGRF 1665.0 B80-TERM 10/68 * TIMES 1973.0 #**
#& VEHICLE : 3 NRL SOLWND %% INCLINATION= 60DEG ** PERIGEE= 1852KM ** APOGEE= 1852KM *% B/L 'ORBIT TAPE: -TOPIOI dr PERIOD= 2060 %+
AR RERER AR CRR SRR R EA R BEERAE PR R CROR RREFEEERREE LSRR KRR FEEES R R HRRRERRERET AR R EARR EEE RSO EERT R EA A SR h e R ek
EakdkprReesriaRs . - ELECTRONS FRAE R RRRRER RN~ = o e
B g T T e e e e T At

k%% % SPECTRUM IN PERCENT DB TA ENERGY #®&kaksh- *%%k COMPOSITE ORBIT SPECTRUM *¥x - - % EXPOSURE INDEXIENERGYD.SOCOMEV#——
ENERGY AVERAGED AVERAGED SPECTRUM - ENERGY AVERAGED -- AVERAGED— — - - INTENS ITY - — EXPOSURE—— TOTAL #-OF———
RANGES TOTAL FLUX TOTAL FLUX LEVELS INTEGFLUX INTEG.FLUX RAMGES DURATION ACCUMUL ATED
{MEV) HACMER2/SEC 7 CM¥R2/DAY  PER CENT - F{MEV } FICMEED/SEC - #7CMERDACAY -~ — el SCMER P F SEC—CHOUR S PARTICLES——

«1080=,5000 1.27T0E O7 1+097E 12 88+690 - «100) L+432E 07~ - 1,237 -t2 : —ZERD-FLUX- 0650 —— 00—

«5000-1 000 1+410E 05 1.218E 11 GaB48 «125)3 1«211E 07 1.046E 12 1eEC—1.E1 0. CS0 Be140E 02

1La000=-1.500 - 1.159E 05 1 001E 10 0.809 «250) S.A494E Q6 4, TATE 11 S 4REl=t yER—— Oy 56— BeBBTE—O3I————

1.300-2.000 4.392E 04 3 .7T95E 09 0,307 « 3752 3.140E 06 2.713E 11 1+EZ2-1.E3 G.400 6.696E 05

2.000-2.500 Z.B36E 04 2.451E 09 0.198 « 5002 1.619E 05 1+399E 11 - LaE 3t 4E&—- 24550 - &FBOTE—GT—

2. 500-3.000 1.392E 04 1.203€ 0§ 0.097 « 6253 . B.669E 05 7.490E 10 1eE4-1.E5 8. 650 T+325E 08

3.000-4.000 7.221€ 03 6 .239E 08 0.050 - «7503- 4,5S06E 05 - 34893 10 - LES=1eE6 - — St 08— -1y B5Et————

4.000-5.000 Be¢445E 01 T «297TE 06 0001 1.002 2,094E 05 1.8C9E 10 ’ 14E6-1,E7 5.400 8.120€ 10

-5, 000-0OVER- 0.0 0.0 0.0 Le25) - 1a42LE-05 12228E 10 -—--— —1+ET=OVER-— 1050  4=68TE 10—
1502 9.351E 04 8.079E 09 :
TOT AL L.432E 07 1.237E 12 100.000 - Le75): 7.133E 04 - 64 163E-Q9 Cm— —e—FOTAL —— B4 — 1y 39RE
24,003 4.959E 04 4 . 284E 09 :
-- B 2.500- 2.123E 04 - —1.834EB9  ———— -
3,002 7.306E 03 6.312€ 08
EREE e e s e s e e - - 3.125 4.262E 03 — FGBZE-08- - — - —
3.250 2+487E 03 2.149E 08
- : 3.375 1.467€ 03 1+268E 08 - - -
3.502 8,70BE 02 7+.523E OF .
- 34625 34897E 02 —--4.231E 67T -
. 3.750 24T36E 02 2.364E 0T
- - . . : . 3.875 L.E21E 02 1e314E-OF - —— - -
4.00) BeA4SE 01 T.297E 06
4al25 3.770E 01 3.257E-06 ——
4.253 1.419E D1 1.226€ 06
- - - 4,375 5.273E-00 - &4 ,556E 05— - - -
4,503 1.755E 00 1.516E 05
4,623 6.310E-01 S+462E P4~ - -— .
4,780 . 1.835E-01 1.58SE 04
4,875 1.982E-02 1. 713E-03-

S+000 2.0 Q.0
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TR TN R S RN A NN A T A R F N R R R TR AR AR R AR R AR R LR E DR AR RS R LN R KRN E N NN R R R R T RA R RN AR SRR R R SR R R R R Rk R ok ok ko
*#¢ DREBITAL FLUX STUDY WITH COMPOSITE PARTICLE ENVIROMMENTS: YETTES APS, AP6, APT: AF4, AES, FOR SOLAR MAXIMUM *%k%kx UNIFLX OF 1973 %
W ELECTRON FLOXES EXPONENTI ALY OECAYED TO 1I97T3: 6 WITH ‘LIFETIMES: E.,G.STASSINCPCULOSEP , VERZARIU ** CUTOFF TIMES: Tt %
®E MAGNETIC COORDIMATES B ANT L COMPUTED BY INVARA OF 1972 WLTH ALLMAG.: MODEL 53 I{GRF 1962.,0 B0-TERM 10/68 * TIME= 19730 %%
T VEHICLE I NRU SOLWND * ¢ INCLINATIONT QODEG *% PERIGEE= 18S5S2KM %% APOGEE= - 1852KM **% Br/L ORBIT TAPE: TDTI63 %% PERIOD= 2,060 %%
tt#t##lt#tt#ttt*tttttlt“ltﬁ#*#t****###tttttt#tttt#ttt*tttt*tttttttttt#tlﬂtttlll**!tt*’ltt#tt!#*t*tt*t*#tttttttt#*****#i**ttttt*tt#*

- - T T RN ERE R AR N k- CPROTONS &k dkdkkkkrrgrhkd - - -
ttt*t#**t*tttttt*t#*l#tttt*###lttttt*t*t#*tt*tttt

—HFEEIFSPECTRUM TN PERCENT DELTA ENERGY ¥¥&Rfx - ~—- % -COMPOSITE OREIT-SPECTRUM %¥% - * EXPOSURE INDEXIENERGYDS.000MEV * -
e ENERGY ———— —AVERAGED- AVERAGED - -~ SPECTRUM- © © ENERGY AVERAGED ~ AVERAGED : : INTENSTITY- -EXPOSURE: TOTAL # OF -
RANGES TOTAL FLUX  TOTAL FLUX LEVELS INTEG.FLUX INTEG+FLUX RANGE S DURATION ACCUMULATED
T TEMEV Y T S/ CMRE R/ SEC T B CMERX27DAY - PER "CENT S >IMEV) #/CMER2/SEC - ¥/ CMER /DAY H/CHME% 2/SEC { HOURS) PARTICLES
100 0=1,000 - —2,268E 0S5 1960E 10 — - 835749 - : +100) - 2.,708BE 0% 2.340E- 10 ZERO FLUX 10,750 - el -
1.000-3,000. 1.524E 04 1317€ 09 S+628 «500Y " 7.038E 0% 6.081E 09 1.E0-1.E} G200 Y A65E 02
CT3E0=SL000 - BLTATE 03 T«SSTE 08 3.230 : t.00d- 4,401E Oa 3.802€ 09 1.EL1+1,E2" " o300 219686 04
S5.000=-10.00. 1.205E 04 1.041E 09 4.048 2400 3.3S1E 04 2.895E 09 1+.E2=-1.E3 Na 350 4,259E 0S
10%00=20400. 4.218E 03 3 .644E 08 1.B57 3,00)° 2.B77E 0a 2+.486E 09 1sE3-1.E4 3. 9580 7.196E 07
20 .00=30,00" B8.896E 02 7 SHBEE GT 0.328 4,003 25306 0a 2.1B6E 09 1+E4=1.ES 64900 8.873E 08
~- 30.00-50.00 . 1.150E 03 1 .002E €A 0s428 - 5.00) 2.002€ Oa& 1.730E 09 1eES=~14E6 -~ - - 1880 - - T7,702E 0B
50.00<100,0. 6.314E 02 S .455E O7 0.233 6.00): L«5ST7E 04 1.362E 09 - 1.E6~1.E7 [, Co
100 ,0-+-DVER 1.078€ 03 9.311E 07 0,398 Te000 . 1+250E 08 1 .08GE 09 1+E7-0OVER e 0.0
' - 8.002 9.970E 03 B.614E 08
S - o TOTAL 2.708E 0S8 2 +340E 10 100,000 " 9.00)" 8.912E 03 7.7TOCE 08 TOTAL - 24,000 - 1,730F 09
' : ‘ 10402 T+97T6E 03 6.891E 08
e - - o 11.0D- T+148E 03 "65«1TSE 08 - R ntiinanee LI B -
12,03 6.413E 03 5.541E 08
- - e e e o — — - 13.0);  S.T60E 03 4.976E OB
. 18,09 5.179E 02 4.474E 0B
- ‘ : 15.03: 4,661E 03 4,027E 08 e e e
- . 16.00 4,199E 03 3.628E 08
e—— - ST - - - e - 18,00 3.972€ 03 3.432E 08 e
’ 20,02 3.759E 03 3.247€ 08
emame e oo - - S meeees ‘2500 3.280E 03 2+.834E 08 - — - — -
30,03 2+869E 03 2.479E 08
. 35.00 2+514E 03 2.172€ 08 s e e e i
OO 40400 2.207E 03 1.907€ ns8
Eco - Bl 45,00 1.941€ 03 1.677E-08 - s s s e
= : 5000 1.7T09E 03 1.477TE OB
s ~RP E5.00. 1.629€ 03 1+408E-D8
Eg E? 60400 . 1.556E 03 1«344E 0B )
b =3 B0a0) 1.294E 03 1.118€ 08 : : = co = -
- 1003 1.C78E 03 S.A11E ©7
D -
= o
&5
&
< &
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SRR AR R A AR RSN FEERERE R R AR AR Ak R AR A NI RA F R AN AN AR R Rk E R R R RN R TR AN AR F AR T TR TR RN VR E RN TR T RE
% ORBITAL FLUX STUDY WITH COMPOSITE PARTICLE ENVIRGNMENTS: VETTES APS, APG6. AP7§ AE4, AES, FOR SOLAR MAXIMUM **%& ONIFLX OF 1973 %%

%% ELECTRON FLUXES EXPONENTIALY DECAYED TO 1973, 6 WITH LIFETIMES! E.G.STASSINOPOULOSEP.VERZARIU *x CUTOFF TIMESIT 777~ o ToRx T
*¥& MAGNET IC COORDINATES B ANC L COMPUTED 8Y INVARA OF 1972 wITH ALLMAG, KODEL 5@ IGRF 1965.0 80—-TERM 1Cr/568 * TIME= 1$73.0 *x%

*% VEHICLE - & NRL SOLWND %% I[NCLIMATION= 90DEG ** PERIGEE= 18S52&M %% APOGEE= 1BS52KM *x BsL ORBIT TAPEI TD7963 ¥* PERTOD=" "Z.U60 ¥
A R S SPNE e o P S NP S e R TR R T P S T TR RIS RSt S L e I e S P R e R LI SRl L it L L

LR St L L LS ELECT RONS EE R L A P2 gtk by T T rmemmT o em o mTmmm T e .

a0 e ok e g ol ok ok e ook kol ke o o ol e o ek ook ok sk ke o o el o e ool e e sl ket ke

*keakk SPECTRUM IN PERCENT DELTA ENERGY *®&kkk¥k #%k% CUMFOSITE ORBIT SPECTRUM *¥% . . ®* EXPOSURE INDEXIENERGY>.SOGCGREV ¥
EMERGY AVERAGED AVERAGED SPECTRUM ENERGY AVERAGED AVERAGED : INTENSITYY "~ "EXPUSURE —~ TOTAL ¥ OF
RANGES TOTAL FLUX TOTAL FLUX LEVELS INTEGsFLUIX INTEG.FLUX RANGES . DURATION ACCUMULATED
TMEV } F/CMER2/SEC #/OMEE2/DAY  FER CENT >(MEVY) HICMER2/SSEC RSCMER /DAY - HACMEE2/5EC  (HOURSY - "PFARYICLES —

-~

«1000~-,5000 1.,072E 07 Y2684E 11 BB.A4T72 «100) 1.212€ 07 1047E 12 ZERO FLUX -1 1.5+ B + 3« R

«5000~1.000 1.218E 06 1 .053E 11 10.052 «125)° 1.027TE Q7 B.2T7T7E 11 1.E0-1.E1 T OHSH B.5654E 02

1.000-1.500 S.ITTE 04 86208 09 G.823 «250) 4,7TOLE 06 4,062 11 TEL1-1,E2 ' —07150 T 1.673E 0 T

1+.500-2,000 3.756E 04 3 «245E D9 D.310 e 375) 2.702E N6 2.3356€ 11 1.E2-1.E3 N, 400 7.095E OS

2+000-2«500D 2+ 360E 04 2.039E 09 D+195 « 500} 1+397E 06 1+2C7€ 11 1.E3=1.E% 2080 T XIGHEE T T

2+500-3.000 1.1463E 03 1 .005E 09 0.098 «B25) TL.467TE 05 6.451E 10 1+Ea—1.E5 3,850 S«891E 0B

3.000~4.,00Q0 S5.Z11E 03 B «36TE 08 0.051 + 7802 3.B4BE 05 3,324 1N o 1 ES=1,E®- " -~ 728480 ° Q.330E 0%

4,000-5.000 G+ 7BSE 01 5.862E 06 0.001 1.00) 1.728E 0S5 1+5458€ 10 1.E6-1.E7 G, 80N 6.0842E 10

5.,000-~0VER 0.0 . 0.0 Oa0 1253 1.209€ 05 1+045E 1C - 1+E7T-OVER 7 95N T 4 4233E 10 -

1.507 Te07E N4 6.B31E 09
TOT AL 1+212E 07 1.047€ 12 100,000 1.753° S.964E Q& S.153E n9 TOoTAL : 24,000 “1,207E 11
2+00) 4.181E 04 3.58B6E 09
225003 1.T9LE n& 1.547E 0% - ) o7
3.00) 6.2T9E 03 5.425E G8
3.125 3.635E 03 3.141E N3
3+25) 2409TE 03 1.812E 08
3,375 1,222E 03 1.056E 08
3500 Tel&4aE N2 641T2E 07
34825 3,998E 02 3+454E 07
3.750 2.21BE 22 1.9216E 07
3.875 1.227E @2 1.060E Q7
4,007 6.TASE 01 5.862E 06
44125 3.011E 21 2.501E 06
a,25) 1.110E 21 9.594E 05
4.375 4.,080E 00 3.525E 05
4,.50) 1.349€ Q00 1.166E 5
44525 4,7T4E-Q1 4,125€ Da
4,752 1.324E-71 1.144E D&
4,875 L«3TYE=-02 1+191E 03

S«003 G0} 0.0
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*% ORAITAL FLUK STUDY WITH COMPOSITE PARTICLE ENVIRONMENTS:
——** ELECTRON FLUXES-EXPONENT I ALY DECAYED TO 19736 WITH LIFETIMES:

*F MAGNETIC COORDINATES B ANGC L COMPUTED BY INVARA OF 1972 WITH ALLMAG.
——#4—VEWICLE 2T NRL SOLWND *%  INILTMATION=
tnutttnututttt:t#t:umsut*u*t*tnt*nu*unununttutnutuuuuuuutnuuunu:uunntuu*un*nuuunnwu

- Rk kR kR p Rk ke kg ——
** TABLE OF PEAK

PERIOD  PEAK RLUX
NUMBER—ENCOUNTERED -
#/CHE $2/SEC
1 4.182€ 04
T nee—e @ 31238 08
3 9.706E 03
S g S R uQ1 6604
s 3.333E 04
T e s -] 3«932E Na
7 2.8B4E 04
e 8 8.179E 03
s 1.548E 03
————— - 10 4.799E 02
11 4.452E 03
— "t12 v 1eBI3E- 04— -
13 3.122E 04

AITTVADR ¥00d 40
S1 39vd TVNIDIFO

‘GODEG *%x

VETYTES APS,

POSITION AT wHilCH ENCOUNTERED

EONGT TUDE — LA TL TUDE —ALTI TUDE— -

(DEG)

=-38.011
= —=53. 917
—63,671

ST TETT

—14.955
“=38.162
-650. 182
~46.732
-103.427
-99. 124
51,571
25+ 695

-0a.128

EDEG)

2675

=20e54 -

~-52.,20

26497

=33.41
~2337
=21.55
4.39
=0.58
Be12
-2T7 .98
-29.76
=31 .52

(KM}

1106445

L BT .05

1118.31

LI 3697

1115.38
1113415
1112.81
L110.84
111095
1111225
1136.77
1107.32
1107496

= PROTONS

APG »

APT S
ESGTSTASSTNOPOULOSEP . YERZAR TV
MODEL 51
PERIGEE= 1111KM ** APOGEE=

AE4. AES.

KEFFEERRENNR PR Eh Wk
ANC TOTAL FLUXES PER PERIOD :

ORBIT TiIME

(HOURS }
1.05000
2.85)00
4.80000
- Tv00000
8.7S5000
10.60000
12.40000

- 12,55000

1609999
16214909
18,95000
20.T74998
22,5439%

FIELD(B)

1 GAUSS)

0.15998

 De16460 -
0.21828 "
T T 0 e 19544

0.17794
0.15927
D.15836
C.1RB6T
0.19759
022099
0.23271
20218
0.18601

ENERGY >5+300MEY %%
FEEEFFEEFNENFRERERENFERENEEBE ROk kb kR kb khkkkF ke kk kR kR~~~ "~ - - -~

FOR SOLAR MAXIMUM *¥*% UNIFLX OF 1973 **
** CUTOFF  TIMES:
IGRF 196L.0 8C-TERM 12768

1111KM *% BSL ORBIT TAPE:

LINE(L) FTOTAL FLUX
come— PER-GRBIT —

(E.R ] #/CM*E2 FORBIT
1.39 33128 Q7
1e32 2¢32BE-OT
1.93 1. 0B9E 67

C1aT5 tati 2 Q7
1.72 2.845E 07
1.37 35288 0T -
1.27 24232 Q7
1,38 6,030 C6 -
126 - D415 06
130 1+ 7T36E N5
l.84 2s 344E O6
1.88 G ISYE-G6 - -
1.80

1,994 ¢7

* TIME= 1973.0 =«
TDTIE3 *% PERIOD=
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®k ORSBITAL FLUX STUDY WITH COMPOSITE PARTICLE ENVIRONMENT S:
©— %% "ELECTRON FLUXES EXPONENTI ALY DECAYED TO 1973.

*k MAGNET IC COURDIMATES B ANLC L COMPUTED BY INVARA
1 NRL SOLWND ®x INCLINATION=

¥ VEHICLE :

GODEG *%

VETTES APS.

6 WITH LIFETIMESS

APG. APT; AE4, AES, FOR SOLAR MAXIMUM ***xk UNIFLX OF 1973 %%
ELvG.STASSTNOPOULOSEP . VERZARIU »*x CUTOFF TIREST TR T
MODEL 53 IGRF 196%.0 B80-TERM LG/68 * TIME= 1973.0 *x*x

OF 1972 WITH ALLMAG,
PERIGEE= 111 1KM ** APOGEE=

1T11IKM x¢ 870 ORBIT TAPEID TDTI963 *% PERIOD=  [.790 ®%

***‘*#t#t***i*t*t*****t‘t#*#t*##t*t**t#****t**t*ttt*t**t#t*it****ﬂ##*t*tt*t.t*t**t**ttt#tt#******t**t*t**‘#i#**********‘**“*t‘t#ttl

PERIOD
NUMBER

[0 3. N S I

- bt
WN O

PEAK FLUX PDSI TIDN
ENCOUNTERED

RICME X2 /SEC {DEG)
T«3AT7E D6 -38.011
3,TA3E 056 ~63.917
£.339€ 05 ~-83.121
S«B19E 0S5 22+ 944
2+464E 06 =3=153
6. T&3IE 06 ~-3¥. 162
J932E 05 ~65. 5641
4.704EF 05 ~abeTIZ2
3.136E 08 =~30.676
3.118E 03 ~1, 822
2.224%E 05 T75.903
9+.835E 05 15459
3.190E 06 =10+.669

EFEEEEIBEENENRE NG RN RREE
** TABLE OF PEAK AND

LONGITUDE LATITUDE

{DEG)

~256.+7%
=28.5%
-38.31
~18.53
=16e59
~23.37
-29,91
8439 -
S3.16
S58.55
~50.50
~12+80
=14.65

ELECTRONS
TOTAL FLUXES PER PERIDQD :
BRI 222 I3 R P2t S PR b Rt Pt E et LR RS RS 2L Lt

AT WHICH ENCOUNTERED

ALTI TUDE

1137 0% "7

(KM)

1136445

111061

1112.36

1112.03

111315

1114.53
111054
1120406

1Ti19,.18

1115.43
11323.03

110341

*t#t*ttttt**##*#tﬁ***t*tt -
ENERGY >.5000MEV *%

OREBIT TIME FIELD{B) LINE(L } TOTAL FLUX
- : R T T “PER ORBTT
{HOURS) (GAUSS] tE-R-) !/CH*#Z/ORBIT
1.05000 0.15998 139 2. 834F DG
Z.8B5000° Rel6ABENTTTT T T Le 32T T« 9T8E 09 [
4.70000 020168 1e87 4+ 340E Q8
T« 05000 TTTOSLI9TO0 NL.STTT T T 2.862E 708
83.85000 017894 142 8. TH0E 08
1060000 ~ "O0GISI2T T T 13T 22 968E 09—
12.35000 0.16686 1.34 1« G95E 09
12. 55200~ GL1886F ~ T TIR3I0C T T4SETIE 0B T T T
14.65000 C.318%3 404 3.206E 08
1699999~ - —0$31824°- "~ — 4GO0F T 2ye28E 08 T TTTTT -
19.09999 0.32574 4,84 2. 660 0B
20 s 64999 TR LTIIEE T 1,37 S5,.229E U8 T T
1.36 1.233E 09

22.,45000 0.17333
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TR R AR R IR R NN X AR A AR S IR AR KR AR A R R R R R R R AR R AR R RN R R AR R AR R R R R KRR R RN AR AR AR Rk KRR R KRR Ak kAR RS
*% OHBITAL FLUX STUDY WITH COMPOSITE PARTICLE ENVIRONMENTS: VYETTES APS, APA; AP7: AE4, AES; FOR SOLAR MAXIMUM *%%x*%x UNIFLX OF 1973 *x
% ELECTRON FLUXES EXPONENT] ALY DECAYED TO 1973: 65 WITH LIFETIMES: E,G.STASSINOPOULDSER . VERZARIV ¥4 CUTOFF TIMES: %
¥ MAGMNETIC CODRDINATES ANE L COMPUTED B8Y INVARA OF 1972 wlTH ALLMAG, MODEL S: IGRF 196540 BO-TERM 10/68 * TIME= 1973.0 %«
SRR Y EHRTCLE - 2 NRL-SOLWND ¢ INCLINATION= 90DEG ** PERIGEE= 1111KM *% APOGEE= 1111KM x> B/L ORBIT TAPE: TOTO962 **x PERIOD= 1790 *x%
#t*tﬂ:#ttttttttt#tt#ttttt*ttu#t*#ttttttt*tttttu-ttuz*ttt:utt*tttttttt***ttttt**tt*tt*#*ttt**#t*attta:n:nutﬂ:**:****l****ttu*tttt*t*

T s e -~ EREREIFIRNEREERSR R BRIk ELECTRONS - FrkkRxkRkkkk kb kkkkkkkkkk -

- ** TABLE OF PEAK AND TOTAL FLUXES PER PERIOD : ENERGY > ,S000MEV ¥%

T m T s s e BEERREXE A AR RN EE R TR IR ET TR RN TR R R TR RE RN ER L R R &

PERICO PEAKX LUX POSITION AT wHi1CH ENCOUNTERED ORBIT TIME FIELD(B) LINE(L)} TOTAL FLUX

TTTTTT T T T RUMBER T T ENCOUNTERED LONGITUDE LATITUDE ALTITUDE - . - PER DRBIT
l/CM‘#Z/SEC (DEG) (DEG) (KM) (HOURS } {GAUSS) (E«RW) R/CMEAZ2/ORBIT
1 64137E 06 . =54,.,809 =-31+16 1110.32 105000 Cel6313 1.38 2e264E 09
R . -2 1.23%E 06 - -~ =B1.883 - =33.06 ‘111Q.96 T 2«883008 T+18847 1.37 S« 615 08
3 2.337E 05 az, 327 64,08 112427 3«90000 O e36190 4,08 2.072E 08
R . JA48BE 05 - - 344190 -12+%55 111t .84 T+ 10000 D.20193 1«36 3. 1T8E ©8
5 9.78TE 05 T«117 ~10 .85 1111.67 8,30000 Ga.18514 1. 34 S.5T3E 08
T - -] Z.153E 06 ~19.204 =1B+81 1112.98% 1065000 D.16T701 1.39 L+ 6N9E 09
T T+2T2E 06 -45.528 —26+ 896 1114.78 12,40300 Q«15799 1.36 2+ 4B3E 09
e 8 2«575E 06 =7i=B849 =-35.12 1115,96 14,15000 0,18031 1a81 1.077€ 09
9 2.786E 05 -98.923 =33.23 111547 1S.95000 Da2121%9 1241 2. 5B5E 08
e - 10 2.777TE 05 - Bl.928 —48+21 1116.32 17+ 24998 0+28692 3. 79 T 1.922E 08 N
11 A,306E 0S5 33.7T01 -604.16 1120.44 19,09999 0+26383 4.81 3.105¢ 78
I - 1+094E 06 - 10.385 -1Ye 74— - 11D5.52 20« 64996 Ca.18810 1235 S« 4BLE- 0B

13 3152E 06 ~15+689 ~13.64 110569 2245000 D«16855 1,33 i.388c no

ALITvAad ¥00d 40
ST HDVd TVNIDIYO



-——ttmﬂmt“tttttttttttnttt-ttttsttt#-ttl:t:ttttttt*t:ttt::tt:tt*t*tstt*tttsts**-tttttttt**t*tt*tt*tttxtt*t**ttt*tttmt*t**f%ﬂ
*% ORBITAL FLUX STUDY #¥ITH COMPOSITE PARTICLE ENYIRONMENTS: VETYES APSs APGs APT; AE4s AES. FOR SOLAR MAXIMUM *x%% UNIFLX OF 1973 *x%

¥ ELECTRON -FLUXES EXPONENTIALY DECAYED TD 1973:i 6 WITH LIFETIMES: E.G,STASSINOPOULOSEP ,VERZARIU *& CUTOFF TIMES: - **x
% MAGNETIC COORDINATES B ANC L COMPUTED 8Y INVARA OF 1972 WITH ALLMAG, MODEL S IGRF 1GEE.0 BC=TERM 1f/68 * TIME= 197340 *%

—= okl FERHICLUE -3 -NRL SOLWND =& INCLINATIONS SODEG ** PERIGEE= ] BS2KM ** APOGEE= 1852kM *x B/ ORBIT TAPE: TOT7963 #% PERIOD= 2Z.067 %%
*t#lﬂlt*tt“t#tt#tt#ttttt*tttﬂ#tt**t##tttt*tt***#t***tttttttttt*ttt#ttttttttt#*****t*t***tt*t**t*tt**tt*t*ttt*ttttt:*tt*tt#ttttt*#tt

T Tt T T T ot T T T ERF AR EER RN FRREE T CCPROTANS © 0 ket e ok kR Rk Rk ek ek - T -

**x TABLE OF PEAK AND TOTAL FILUXES PER PERICD : ENERGY >S.QCO0MEV *4

EE o g L L L L e e e L

PERIDD PEAK FLUX POSITION AT WHICH ENCOUNTERED ORBIT TIME FIELD(S) L INELL) TOTAL FLUX

T T NUMBER S - ENCOUNTERED - - LONGITUDE  LATITUDE— ALTITUDE - - e Co - PERORBIT
l/CM“Z/SEC (DEG] {DEG) (KH) (HOURS ) {GAUSS) (E+Ra ) H/CM*X2 /ORBET

1 1+948BE 05 —45.,638 =1T795 1845.90 1«15000 Qe22025 1439 241548 ©8

bt 2 1.373E 05 v =73« ST3 =23.60 - - 1BaT.3R 3425000 . Q.12937 e 39 1. 8008 28 -
3 T.A01E Ga -109, 887 =-14,44 1845,31 S.25000 ¢,l14487 1.31 1. 5592 08
"""" — &4 - 1+01L€ 05 : %4946 - «22+04 - - —-1854.08 B.10000 Qe lA167 1.68 ‘1+,852E 48
5 L«597E 05 -23.070 =1638 LBS53.06 10.20000 0 el2450 1445 Z24593E 8
T T T T - & v 14B48E 05 - - ~S55.2030 — ~10.13 - ‘185335 12+25000 - - Q12105 l1+38 2¢ 5515 08
7 1«163E 05 =~83.378 =124} 1852.63 L4+ 35G0C 0a.13311 133 le 340FE CB

- -3 T+242E 04 c=111.711 -5e 66 1852.21 1545000 G.14aa10 1,29 7T.994E C©7 -
9 S5.776E G& =108.085 0490 1851+%9 16.49998 N+15056 1.33 Be 206E DT

- - 10 T+S573E 04 : 25+ 669 —=2+01 - 1843.83 19.59999 - - G.14370 Y. 34 - la259E-G8 ~

11

1+2648E €5 -2« 723 -7.80 1844,21 21,70000 a,.,13259 1,40 1,789 08
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*#%# ORBITAL FLUX STUDY WITH COMPOSITE PARTICLE ENVIRONMENTS: VETTES APS, APG6s AP7; AE4y AESy, FOR SOLAR MAXTMUM &&%x* UNIFLX DF 1973 »*

¥ ELECTRON FLUXES EXPONENTLI ALY DECAYED TO 1973, & WITH LIFETIMES:! E,G.STASSINOPOULOSEP VERZ ARIU *¥ CUTQFF TIMESI———""~" = —7 777"~k

k% MAGNETIC COORDINATES B ANLC L COMPUTED 8Y INVARA OF 1972 wITH ALLMAG. MODEL S:3 IGRF 196%.0 B0-TERM 10,63 * TIME= 19T7T3.0 *=»

% VYEHICLE ¢ 3 NRL SDOLWND %% [NMILINATION= 6GODEG #* PERIGEE= 1852KM &% APOGEE= 1852KM %% Br/L ORBIT TAPE T TOTOS I *n PERTOD="230800G %%

t**i*#******#*******#****#**W***t**t#*t#t*t*****tt**#**t*t*t#tt#*tt**t**ttttt*##**#*t**tt*tl##*t*tt*#*ttt##**#*tttt*ti#***#*****#**
Hakkhntkkdkekkkkhkkrtohkk - ELECTRONS o e e o ok ook o o e ol b ek ok o
*x TABLE OF PEAK AND TOTAL FLUXES PER PERIOD : ENERGY ».SODOMEV *=*
L2 2 J R RS 2 22 e b ER R RS 22 R 2R E2 2 S E R R RS S SO p s et 2t r L -

PERIDD PEAK R.UX POSI FION AT wWHICH ENCOUNTERED ORBLT TIME FIELD(B} LINE{L) TOTAL FLUX
NUMBER ENCOUNTERED VONGETUDE  LATITUDE ALTITUDE - = - T Tt U T PER ORBITTT
BACME R2FSSEC (DEG) (DEG) {KM) (HOURS ) {GAUSS) lE.R-) H/CMERZ /ORBIT
1 1.492E 07 —45. 638 —17+95 1845.90 1.15000 Q12025 1.39 1.286E 10
2 1.308E 07 -73. 573 =23.60 1847.38 J.25000 ~ 0.L.12937 - - le39— " ~ 12528 FO
3 F.121E 086 -105. 792 ~21.87 1845.97 Se 30000 014925 127 1. 075E 10
4 1+148E Q7 12. 819 “Tell Ta52.00% B 20000 T Y 3S0GT T T T et T IO
5 1.389E 07 ~1G«2356 —B« 88 1852417 10 .25000 G.12528 139 -ls484E 10
] 1.457E 07 ~55. 203 ~18.13 “1853.3% 12.28000° © 0412105 - 1367 v Tl. 8928 YO T T T
7 1.054€ Q7 =44, 0046 4,46 La51 .91 12.40000 0.14058. 1.42 1.049E 10
-] T7.823E 06 =119 545 =21a.61 1854416 C 1634999 - 0415804 - - 1,39 T BIUSBE U9 -
9 6+ 359E 06 ~ 108,085 Qe 90 185199 1649998 G+150586 1.33 S« F60E 09
10 8.830E 06 29,337 -9,58 1844 .40 19,64999 14781 T3~ — " HROIOELO—— - T ——
11

1+256E 07 ~2.723 ~-T+80 1844.,21 21.70000 0 .13250 1s 80 ls 23lE 10
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TR EEIOERRCA R R R SRR R A R T E RS AN ER KA R R R A AR R AR T RN AR R R R RX R AR R R AR RN R EENEFNER R £ & bRk ko
*¢ ORBITAL FLUX STUDY WITH COMPOSITE PARTICLE ENVIRONMENTS: VETTES APS, APG, APT; AE4, AES, FOR SOLAR MAXIMUM #k& UNIFLX OF 1973 **
xk ELECTROM FLUXES EXPONENTI ALY DECAYED TO 1973, & WITH LIFETIMES: E4G.STASSINOPOULOSEP,.VERZARIU ** CUTOFF TIMEST "~~~ . A
%% MAGMETIC COORDINATES B ANC L COMPUTED BY I[NVARA OF 1972 wWITH ALLMAG, MODEL 5: IGRF 1$68.0 80=TERM 1C/68 * TIME= 1973.,0 %%
‘% VEHICLE 3 & NRL SOLWND #®% INCLINATIONT 9ODEG ** PERIGEE= ] 852KM ##% APOGEE= 1852KM ¥%x B/L ORBIT TAPE: TOT7963 %% PERIUD= ~ 23060 %%
#t*ttttt***t**t***t**##tt*t#l**t#t#**##*tttt*#**t*t*tt*#l*l:ttt#*lt*t*****t**ttt*#****tt**t#*tt*t**#tt*tt*ttlﬁtt*tttt#tt*t*tt**‘*tttttt
- LE AL LR L L E AL LRl e bbbt dd PROT ONS” B T T
£+ TABLE OF PEAK AND TOFAL FLUXES PER PERIOD : ENERGY >S.00OMEV *¥
T P T L e e P P R Y P TR PR SR 2L L Lo EE L2t 1 Sl T —

PER1QD PEAK FALUX POSITION AT wHICH ENCOUNTERED ORBI1T TIME FIELD(B?} L INE{L} TOTAL FLUX

T TUNUMBER - ENCQUNTERED © LONGTTUYDE - "LATITUDE ALTITUDE — — - T oo Tt —PERTORBLIT oo T T
F/CME X2 /SEC (DEG) (DEG) {KM) (HOURS ) {GAUSS) (EsRal #/CM**Z/ORBIT
i 1+834E 05 -56.314 20272 184901 1.15000 Gel2165 1s 3¢ 1.846E 08
2 1-0B1E 05 -87+148 =18a.45 “1848.5% 3.20000 " M al13455 - Tl1.38 7 7 IWTODBETO8 oo T e
3 6.464€ 04 -117,231 -T.42 1846587 5. 20000 C.14548 1429 G4 B21E D7
- 4 B.825E D& L7546 -Fell) - "IB52.47 i B.2000C =~ 014189 TleA3 T TUTTTCENIETRE T B
S 1.491E 0S -13.188 “~1137 1852476 10 . 25000 0.12787 1.43 1,77BE 08
& 1s921E ©5 ~43.270 =224 37 T 1B54.70 12.25000 DLi12106 Tedtdt TR IVSE- A T
7 1.390E 05 «T4e BSE =15.92 185357 14,35300 Ge.12824 1.35 1s424E 0B
-] 8,530E Oa =1N6.642 —-3235 1852,.72 16,45000 Ga.18208% 1.30 8, 344E Q7 I e T
9 G6.3TSE 04 ~107.194 =Na+T3 1852.23 16+, 49998 0.14839 1.32 Ta926E 07
TR e T e 10— T+688E Q84 - - 26178 - =0¥2F 18446,.33 T 19.89999 - Oy TA36S Va32 T YEYTHRETNB T e

11 1,307 05 —G. 160 ~15.45 L847.70 - 21.T74995 0+13285 L« 50 1.787E 08

ST DV TYNIDIUO

AIITVAY 9004 40
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‘. %% ORBITAL FLUX STUDY ¥ITH COMPOSITE PARTICLE ENVIRONMENTS: VETTES APS, APAs APT; AE4, AES. FOR SOLAR MAXIMUM #*¥%x UNIFLX OF 1973 =*x
T ELECTRON FLUXES EXPONENTI ALY DECAYED TO 1973 6 WITH CIFETIMES: E.G,STASSINGPOULOSEP ,VERZARIU ** CUTOFF TIMES: . *%x
**x MAGNETIC COORDINATES B ANC L COMPUTED BY INVARA OF 1972 WITH ALLMAG. MODEL 5@ IGRF 1565.0 BR-TERM 1{/68 * TIME= 1973.0 *x
TR YEMTICEE I & NRL SOLWND #% INCUINATIONT 9O0DEG *%x PERIGEE=" 1 852KM ¥%- APOGEE= 18S2KM *x% B/L ORBIT TAPE: TD7963 %x PERIOD= 2.060 *x
l.“‘t.’*#************t**t*#'#i******#*i*********tt***t*##*tt*****#*********t#**##*t##**tlt****#*********i*tt**t**#***#***t******‘**
- SRR R AR R TR R R AR R KR ——— ELECT RONS PRI L L3 s st et d ol ks bt s
*%k TABLE OF PEAK AND TOTAL FLUXES PER PERIOD I ENERGY >«S000MEV **
T e s e T T TR R RN NN KRR R RN AR R R R AR R R R AR AR R RN R Rk

PER IOD PEAK AUX POSTTION AT wHICH ENCOUNTERED ORBIT TIME FIELD(B} LINE(L) TOTAL FLUX

T T NOMBER— — ENCOUNTERED” ©  LONGEITUDE - CATITUDE ALTITUDE - o o T PER QRBIT
ASCHMF X2 /SEC (DEG} {DEG) iKM) (HCGURS) { GAUSS) (EsRe) RACMEx2/0RBIT

1 1.464E 07 ~56s314 =20.72 iRaga.01 L.15000 B.12166 139 lel&4E 10

4 LiG4GE Q0T - - —BT7+900 — ~=27,19 - —1l850.75 J.25000 - TL.14199 1.42 8.678E 09

2 7.681E 06 48,479 -6.83 1852.28 6. 15000 Na15619 1437 Be 127E 09

S . 1w004E 07 - - L7-646 =310 1852447 8.2000¢C C.141892 La43 @ OBIE NG

S 1.24TE Q7 -13.188 =11.+37 1852476 1025000 G.12787 1,43 1,129 1o

e e = 6 1«452E 07 =44 ,922 g Y -T2 1853.14 12.30000 Ca12043 1,38 1.559 10

T 1303E 07 =T74.105 -24.685 158,28 18430000 413000 1.40 F.G3ITE N9

hahat ke - a8 9120 086 ~T6+3I60 -~ ~1.55 T 1852.25 14,45000 0,.,18004 1,42 &, BB3E €O

9 G.495E 06 —107. 946 2400 1852.83 16454999 N 416335 l.40 E. 7THRE M9

— ~ 10 9« T3I2E 06 254 426 “He 97T 1846.84 19.64999 Na14561 142 F«173E 09

11 1.278E€ 07 —-5.,408 -5,.70 1846,53 21.70000 G«13108 1. 39 1e199E 10
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TIME SPENT IN FLUX~FREE

REGIUNS*

*Ekk

UF SPACE

-
F

1 NRL SOLWND

CIRCLLAR

INCLINATION:

PERI GEE:

APDGEE 2

&0 DEG

111 KM

111l KM

DECA'Y DATE:

EXPO SIRE

PERCENT OF TOTAL LIFE-

———PERCENT-DF- TOTAL -L IFE~

e " TIME SPENT. IN HIGH-

——— INFENSITY REGIONS+ OF

W AN--ALLEN-BELYS -3 -

PERCENT UF TOTAL DAILY

FLUX ACCUMULATED IN

HIGH—INTENSITY REGIONS?

197Je 6

ANALYSIS #kk¥

PROTONS

(E>5.000ME V)

98.18 %

S1«67 X

20,42 X -

TABLE

ELECTRONS

(E>.SQ00MEV)

~-24a38 X

SRR EFEEER RN ENENE RN R R R Rk RN Rk Rk Rk SRRk ek

* <1 PARTICLEICHO‘ZISEC

+ >1,.,ES ELICH.*ZISEC arR l.E3 PR/CM*®2 /SEC

95.25 X%

TAB LEZII
—_—

1 NRL SOLWND

CIRCULAR

INCL INATION:

PERIGEE:
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TABLE ARRANGEMENT

Computer Produced Output Tables for Orbital Flux Integrations.

Standard Production Runs with UNIFLUX Program.

#8 | Solar Protons

Flux § Exposure
T
#7| Expos. | Time

Index : Account
L]

#G[Table of Peaks
#5 [ Spec.Dist.& Exp.I.

#4 L-Band Table

C

#Sli Table of Peaks b Section 2: Electrons
#2 [ Spec.Dist.§ Exp.L a —_
Table #1 L-Band Table

C

b/ Section 1: Protons

Figure 1: Set of tables produced for every trajectory considered
in an orbital radiation study.



PLOT ARRANGEMENT

Computer Produced Plots for Orbital Flux Integrations.

Standard Production Runs with UNIFLUX Program.

#7

#8 rB—L Space Trace

World Map Grid
Projection

#6]

#5]

Section 3: Flight Path

#4

Data

C

#SF_ Peaks/Orbits
#2| Spectral Profile
Plot #1} Time & Flux Histgn

c

b :7§ection 2: Electrons

bl/Section 1: Protons

Figure 2: Set of plots produced for every trajectory considered
in an orbital radiation study.
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